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INTRODUCTION. 


This REVIEW is based on reports for June, 1891, from 
2,296 regular and voluntary observers. These reports are clas- 
sified as follows: 169 reports from Signal Service stations; 118 
reports from United States Army post surgeons; 1,648 monthly 
reports from state weather service and voluntary observers ; 33 


reports from Canadian stations ; 328 marine reports through the 
co-operation of the Hydrographic Office, Navy Department; 
marine reports through the “ New York Herald Weather Ser- 
vice ;” monthly reports from the local weather services of Ala- 


bama, Arkansas, Colorado, Illinois, Indiana, Iowa Weather and 
Crop Service, Kansas, Kentucky, Louisiana, Maryland, Michi- 
gan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 
England, New Jersey, New York, North Carolina, North and 
South Dakota, Ohio, Oregon, Pennsylvania, South Carolina, 
Tennessee, Texas, and Wisconsin, and international simultane- 
ous observations. Trustworthy newspaper extracts and special 
reports have also been used. The reports of the Central Pa- 
cific Railway Company were not received in time to be used 
in the preparation of this REVIEW. 


CHARACTERISTICS OF THE 


In districts lying east of the Mississippi River the month 
was warmer than the average June, the greatest excess in 
mean temperature occurring in northeast Ontario, where it 
was more than 4°. 
Mountain and plateau regions, along the Pacific coast, and in 
east New England and the Canadian Maritime Prov 
month was cooler than usual, the most marked deficiency in 
mean temperature being noted from the northeast slope of the 
Rocky Mountains over the middle plateau region, where it was 
more than 4°. At a number of stations in the middle Missouri 
valley, on the middle and northeast slopes of the Rocky Moun- 
tains, and in the middle and southern plateau regions the month 
was the coolest June on record. The highest maximum tempera- 
ture reported by a regular station of the Signal Service was 
116°, at Yuma, Ariz., and by a voluntary observer, 121°, at 
Fort Mohave, Ariz. At Yuma, Ariz., and Jacksonville, Fla., 
the maximum temperature was as high, and at stations on the 
middle Pacific coast it was higher than previously reported for 
June. The lowest minimum temperature reported by a regu- 
lar station of the Signal Service was 30°, at Winnemucca, Nev., 
and by a voluntary observer, 3°, at Breckenridge, Colo. At) 
stations on the middle Atlantic and New England coasts, in| 
the east and north parts of the Lake region, in Arizona, and | 
along the middle and north Pacific coasts the minimum tempera- 
ture was as low or lower than previously reported for June. Frost 
injured tender vegetation from Maine to Wisconsin on the 5th; 
in Wayne Co., Pa., on the 6th; in Florence Co., Wis., and at 
Spokane Falls, Wash., on the 8th; at Winnemucca, Nev., on | 
the 9th; at American Falls, Idaho, on the 23d; and at Corry, 
Pa., on the 28th. 

Among the more notable features of the month were the ex- 
ceptionally heavy and destructive rain storms in the states of 
the lower Missouri valley during the second and third de-| 
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cades. At points in northwest Iowa, southeast Kansas, east- 
central Nebraska, and central and east-central Montana the 
rainfall was exceptionally heavy, and in some of the sections 
named serious damage was caused to crops. 

The monthly precipitation was in excess of the June aver- 


inces the | #ge, except over the southern part of the country west of the 


Mississippi River, along the immediate east Gulf and Atlan- 
tic coasts, in the Saint Lawrence Valley, and from the Lake 
region over the lower Ohio and lower Mississippi valleys. 
The greatest excess in precipitation occurred in areas in the 
middle and upper Missouri valleys, middle Tennessee, and 
on the north Pacific coast, where it exceeded 2.00 inches, and 
the most marked deficiency was noted on the south Atlantic 
coast, where it was more than 4.00 inches. At stations in the 
north-central and northwest parts of the country the monthly 
precipitation was the greatest, and at stations on the middle 
and south Atlantic coasts, at Erie, Pa., and Springfield, II1., 
it was the least ever reported for June. 

Numerous destructive storms occurred east of the Rocky 
Mountains, their occurrence being most frequent in the states 
of the lower Missouri, middle Mississippi, and Ohio valleys, 
and in Pennsylvania, New York, and Texas. The more im- 
portant local storms of the month are reported as follows: On 
the 14th a well-defined tornado visited the suburbs of Mil- 
waukee, Wis.; on the 16th a storm with some of the character- 
istics of a tornado occurred at Bayonne, N. J.; on the 17th 
heavy rain fell in lowa and Nebraska; on the 19th very heavy 
rain storms occurred in east Kansas and Nebraska; on the 21st 
an exceptionally severe thunder-storm swept over Cairo, IIl.; 
on the 23d-24th unprecedentedly heavy rain fell in northwest 
Iowa; on the 25th a destructive hail storm passed through 
eastern Colorado; and on the 26th a heavy rain storm pre- 
vailed in east Nebraska. 

Destructive floods, resulting from heavy rainfall, occurred 
in the states of the central valleys lying west of the Mississippi 
River. Drouth injured or retarded crops in parts of Louisiana, 
Mississippi, Alabama, northeast Pennsylvania, New York, 
Connecticut, New Jersey, central Kentucky, and central and 
north Michigan. 


? 
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ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for June, 
1891, as determined from observations taken daily at 8 a. m. 
and 8 p. m. (75th meridian time), is shown on Chart II by 
isobars. The departure of the mean pressure for June, 
1891, obtained from observations taken twice daily at the hours 
named, from that determined from hourly observations, varied 
at the stations named below, as follows: 


Station. Departure. Station. Departure. 

Lynchburgh, Va. -004 Saint Louis, - 000 
Cleveland, Ohio | Memphis, Tenn ............++- —.0o! 
New York City Saint Paul, Minn —- ool 
Key West, Fla -0o7 Bismarck, N. Dak............. —. 002 
Eastport, Me -008 Denver, Colo —- 004 
-o08 Fort Assinniboine, Mont...... —- 004 
| Salt Lake City, Utah .......... —.007 
Wilmington | | Santa Fé, N. —-009 
Pitteburg, Pa... | +-o1o | San Francisco, Cal............. 
—.020 


Jacksonville, | 


The mean pressure was highest along the north Pacific 
coast between the 40th and 45th parallels, where it was slightly 
above 30.00, and it was 30.00 at Port Huron, Mich., Augusta, 
Ga., and Titusville, Fla. The mean pressure was lowest over 
the west part of the southern plateau region, where it was 
below 29.75, and it was below 29.80 in the British Possessions 
north of Montana. The mean pressure for June is generally 
highest east of the Mississippi and south of the Ohio rivers, 
where it is above 30.05, and lowest over the west part of the 
southern plateau, where it is below 29.80. 

A comparison of the pressure chart for June, 1891, with that 
of the preceding month shows that there was a general de- 
crease in mean pressure, except on the Pacific coast between 
the 40th and 45th parallels, and thence over north Oregon and 
south Washington. The greatest decrease in pressure occurred 
from the west Gulf coast northward between the Mississippi 
River and the Rocky Mountains to the British Possessions, 
where it was more than .15. The greatest increase in pressure, 
01, was noted at Walla Walla, Wash., and Eureka, Cal. 

The mean pressure was below the normal, except in the 
Lake region and the Saint Lawrence Valley. The greatest de- 
partare below the normal pressure occurred on the eastern 
slope of the Rocky Mountains, and thence southeastward to the 
south Attantic and Florida coasts, over the south part of the 
southern plateau region, and on the north and south Pacific 
coasts, where it was more than .05. In the Lake region and 
Saint Lawrence Valley the departure above the normal pres- 
sure was less than .05. 

The monthly barometric range at each station of the Signal 
Service is given in the table of Signal Service data. 

HIGH AREAS. 


The table at the end of this chapter shows the principal 
features of the high and low areas of the month. 

Six well-defined high areas appeared, the average number 
noted for the corresponding month of the last seventeen 
vears being 5.8. Of the high areas traced for the current 


month, two were apparently off-shoots of the Pacific area of 


high pressure, two advanced from the British Northwest Ter- 
ritory, one first appeared on the middle-eastern slope of the 
Rocky Mountains, and one apparently developed in the upper 
Mississippi valley. One of the high areas from the Pacific 
coast moved east-northeast to Manitoba, and the other south- 
eastward to Indian Territory, where it was central the evening 
of the 30th. Two high areas reached the Atlantic coast, one 
of which moved southeast from the British Northwest Terri- 
tory and the other eastward from the middle slope of the 
Rocky Mountains. The following is a brief description of the 


high areas referred to: 

I.—Advanced from the British Northwest Territory and 
the morning of the 4th was central north of Lake Superior; 
it remained over the Lake region until the evening of the 7th, 


and passed thence to Virginia by the evening of the 8th; on 
the 9th the centre moved off the middle Atlantic coast, and 
the pressure was high from Nova Scotia to Virginia. The 
highest pressure attending this high area, and the highest 
reported for the month, was 30.54, at White River, Ont., the 
morning of the 5th. Light frost was reported the morning of 
the 4th inupper Michigan, the morning of the 5th in the lower 


lake region, and the mornings of the 6th and 8th in north New - 


England. The greatest abnormal temperature fall in 12 hours, 
24°, was noted at Dubuque, Iowa, on the 4th. 

Il.—Appeared over Wyoming the morning of the 10th, 
moved eastward to the west part of the lower lake region by 
the morning of the 12th, and passed thence southeast to the 
Virginia coast by the morning of the 14th, with highest pres- 
sure, 30.22, at Port Huron, Mich., the morning of the 12th. 

IlI.—Appeared off the Oregon coast the morning of the 
15th and moved thence north of east to Manitoba by the 
morning of the 17th, after which its course cannot be deter- 
mined. The highest pressure noted in connection with this 
high area was 30.24, at Fort Buford, N. Dak., and Qu’Appelle, 
N. W. T., the morning of the 16th. 

IV.—Appeared over the upper Mississippi valley the morn- 
ing of the 23d, moved to the west part of the lower lake re- 
gion on that date, and passing thence southward was last 
located over east Kentucky the morning of the 26th, the high- 
est pressure noted during its course being 30.20, at Port 
Huron, Mich., the morning of the 24th. The greatest ab- 
normal fall in temperature in 12 hours, 24°, was reported at 
Duluth, Minn., on the 23d. 

V.—Advanced from the British Northwest Territory and 
was central over Manitoba the morning of the 25th, whence 
it moved eastward north of the Lake region and disappeared 
during the 27th, the highest pressure reported being 30.32, at 
Port Arthur, Ont., the morning of the 26th. 

Vi—wWas central off the north Pacific coast on the 28th 


and moved thence eastward to west Montana by the morning 
of the 29th, and thence southeastward to Indian Territory by 
the evening of the 30th, its rate of advance, 39 miles per hour, 


being the most rapid of any high area noted for the current 
month. The highest pressure reported during the passage of 
this high area was 30.38, at Olympia, Wash., the morning of 
the 28th. 

LOW AREAS. 

Ten low areas, or general storms, whose course could be 
plotted for three or more consecutive twice-daily observations 
appeared during the month, the average number traced for the 
corresponding month of the last nineteen years being 9.1. As 
usual in June the low areas of the current month were generally 
ill-defined and of small energy, with tracks confined to the region 
lying west of the Mississippi and north of the Ohiorivers. June 
is generally marked by numerous severe local storms from the 
Alleghany to the Rocky Mountains, their occurrence being most 
frequent in the states of the middle and upper Mississippi and 
lower Missouri valleys. The more important local storms of 
the current month will be referred to under this heading, and 
described under the heading ‘* Local storms.” Of the low 
areas traced three first appeared on the southeast slope of the 
Rocky Mountains, three in the region lying between the 
middle Missouri valley and the Rocky Mountains, three over 
the middle plateau region, and one on the north Pacific coast, 
and the tracks converged toward the Great Lakes and the 
Saint Lawrence Valley. Numbers [, IV, IX, and X were ap- 
parently off-shoots of the southern plateau area of low pressure. 
The low area which appeared off the north Pacific coast tra- 
versed the continent in six and one-half days and passed off 
the Nova Scotia coast on the 24th. The average rate of ad- 
vance of the low areas, 22 miles per hour, was somewhat less 
than usual for June. 

From the 5th to the 8th, and 29th and 30th, low pressure 
prevailed north of Montana; on the LOth an area of low pres- 
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sure moved northeast from north Texas to the upper Missis-| fell from the Lake region to the Rocky Mountains, and on 
sippi valley, and on the 17th and 18th an area of low pressure |the 16th rain fell in areas in the Lake region, the Saint 
was central near Chesapeake Bay. _Lawrence Valley, and the Maritime Provinces. Local storms 
The following is a description of the low areas whose tracks occurred in Minnesota and the Dakotas on the 12th, in the 
appear on Chart I: Dakotas on the 13th, from the west part of the Lake region to 
I.—Was apparently an off-shoot of the southern plateau | the middie Missouri valley on the 14th, a well-defined tornado 
area of low pressure, and on the morning of the lst was cen- being reported at Milwaukee, Wis., in the afternoon, in Indi- 
tral over the east part of the middle plateau, whence it moved | ana and Ohio on the 15th, and in the lower lake region and 
northeast to Nebraska by the evening of the 2d, and thence | middle Atlantic states on the 16th, a notable storm of this 
southeast, and apparently dissipated over the north part of | date being the one which visited Bergen Point, N.J., opposite 
the Ohio Valley the night of the 3d. The storm decreased in Stater ~ sland. 
energy after advancing east of the middle Missouri valley,) VI.—This low area had the slowest movement of any plotted 
the lowest pressure, 29.46, being noted at Montrose, Colo.,| for the current month, its average rate of advance being but 
the morning of the 1st, and at Cheyenne, Wyo., the evening of| 11 miles per hour. It appeared central over west Kansas the 
the Ist. Rain fell generally in advance of the storm-centre, | morning of the 16th, and, moving east-northeast, apparently 
the rain-area extending eastward to New England by the 3d. dissipating over the north-central Ohio valley the night of the 
Thunder and hail storms occurred in the middle Missouri val- | 19th, the lowest pressure, 29.52, being noted at Keokuk, Iowa, 
ley on the 1st, in the upper Mississippi valley and the Lake | the evening of the 18th. Rain was general from the Mississippi 
region on the 2d, and in the upper Mississippi valley, the Lake River to the Rocky Mountains and in the upper lake region on 
region, and Ohio Valley on the 3d. A severe wind storm oc- the 16th. On the 17th the rain-area extended eastward to the 
curred at Saint Louis, Mo., the evening of the 3d, during | Atlantic coast states, and a eyclonic area of small energy 
which a velocity of 59 miles per hour was reached for ten formed near Chesapeake Bay, whence it apparently passed to 
minutes. sea by the morning of the 18th. On the 18th rain prevailed 
II.—Was central northeast of Lake Huron the morning of) generally east of the lower Missouri valley, and along the 
the Ist, whence it passed east-northeast to the region north of middle and east Gulf coasts, and on the 19th the rain-area ex- 
the Gulf of Saint Lawrence by the morning of the 2d, the low- | tended from the Lake region to the east Florida coast. Local 
est pressure, 29.58, being noted at Father Point, Quebec, the | storms occurred in the Missouri and middle Mississippi valleys, 
evening of the Ist. Rain fell in the lower Saint Lawrence and excessive rainfall in parts of the west Gulf states on the 
valley on the Ist, and fog was reported along the New Eng-| 16th; local storms in the lower Missouri and middle and lower 
land and Nova Scotia coasts on the Ist and 2d. Mississippi valleys, and excessive rainfall in the middle and 
II1l.—Appeared over west Texas on the 5th and passed east Gulf states on the 17th; and local storms in the Ohio 
thence northeast to southeast Kansas, thence east over south | Valley, Missouri, Arkansas, and the west part of the Lake 
Missouri, and apparently dissipated in the middle Missis- region on the 19th. 
sippi valley during the 7th, the lowest pressure reported; VII.—Appeared off the north Pacific coast the morning of 
being 29.82, at Abilene, Tex., the evening of the 5th. Rain | the 17th, réached Manitoba on the 20th, and moving thence 
fell from the middle and southeast slopes of the Rocky Moun- | south of east passed off the Nova Scotia coast during the 24th, 
tains to the Mississippi River on the 5th; on the 6th the rain-| its average rate of advance east of the 115th meridian being 
area extended to the middle Atlantic coast, and on the 7th | bug 15 miles per hour. Rain fell in Washington on the 17th. 
rain fell in the middle Mississippi valley, and from the lower| During the 18th the rain-area extended eastward over Mon- 
Mississippi valley northeastward to the middle Atlantic coast.| tana, and light rain continued in that region during the 
Severe thunder-storms occurred in Texas on the 5th, thunder) 19th and 20th. Rain fell from the west part of the Lake 
and hail storms in the lower Ohio valley on the 6th, and| region to the lower Mississippi valley on the 21st. On the 
thunder-storms with very heavy rainfall in Louisiana and the 22d rain fell from the Lake region eastward over New Eng- 
east Gulf states on the 7th. ‘land and southward to the south Atlantic coast, and fog was 
IV.—Was apparently an off-shoot of the southern plateau | reported on the middle Atlantic and south New England coasts. 
area of low pressure and was central over east Utah the even-| On the 23d rain fell in the Atlantic coast states, and fog was 
ing of the 8th, whence it moved northeast to the region north of | reported along the New England coast. On the 24th the rain- 
Lake Superior by the 10th, and thence to the lower Saint Law- fall was confined to the Canadian Maritime Provinces. The 
rence Valley by the evening of the 11th, its rate of progress, lowest pressure during the passage of this low area was 29.36, 
31 miles per hour, being the greatest noted for the current | at Calgary, N..W.T., the evening of the 17th. On the 17th 
month. The lowest pressure reported in connection with this|the wind velocity exceeded 50 miles per hour on the south 
low area was 29.38, at Salt Lake City, Utah, the evening of; Washington coast. On the 21st excessive rainfall occurred in 
the 8th. On the 9th rain fell from north Minnesota to Wash- | Wisconsin, and a severe local storm was reported at Cairo, Ill. 
ington. During the 10th a low area advanced from north | Local storms were also reported on this date in the lower Mis- 
Texas to the middle Mississippi valley, and, in conjunction | souri and Ohio valleys and Tennessee. On the 22d thunder- 
with number IV, caused general rain from the Great Lakes| storms occurred in the upper Ohio valley and thence to the 
over the east Gulf states. On the 11th rain fell in areas |_Atlantic coast. 
east of the Mississippi River andthe upper lake region. Local! VIII.—Was first located over north Texas the morning of 
storms occurred in Missouri and Arkansas on the 10th, and in| the 19th, whence it moved northeast to Indiana by the evening 
the lower lake region and Saint Lawrence Valley on the 11th. of the 20th, after which it apparently recurved northward and 
V.—Apparently originated over the plateau region, and the | united with number VII. The lowest pressure, 29.46, was re- 
evening of the 12th was central over southeast Montana. It! ported at Fort Sill, Okla. T., the morning of the 19th, and at 
remained nearly stationary over North Dakota during the 13th | Abilene, Tex., and Fort Sill the evening of the 19th. Rain 
and 14th, with wind velocity exceeding 50 miles per hour in| fell east and northeast of the storm-centre on the 19th, and on 
North and South Dakota, and moved thence over Lake Superior | the 20th the rain-area extended from the middle Mississippi 
and north of the Saint Lawrence Valley to the Gulf of Saint | valley to the middle Atlantic coast. Excessive rainfall was 
Lawrence by the evening of the 16th, the lowest pressure, | reported in Ohio the morning of the 20th, and wind velocities 
29.36, being noted at Fort Buford, N. Dak., the morning of the | of 30 to 38 miles per hour were noted in the middle Mis- 
13th. Rain fell in the Red River of the North and middle | sissippi valley. Severe local storms occurred in Arkansas and 
Missouri valleys on the 12th, there were small areas of light | south Missouri on the 19th, and in Arkansas, Kentucky, and 
rain in the central valleys on the 13th and 14th, and light| Illinois on the 20th. 
rain in the extreme northwest on the 14th. On the 15th rain| IX.—Was apparently an off-shoot of the southern plateau 
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area of low pressure, and was central over west South Dakota 
the evening of the 22d, whence it advanced to east Manitoba 
by the evening of the 23d, aud passed thence north of the re- 
gion of observation, its course being influenced by high area 
IV, which occupied the Lake region and Ohio Valley on the 
23d and 24th. The passage of this storm was unattended by 
general rain, save in the Valley of the Red River of the 
North. The lowest pressure observed was 29.46, at Bismarck, 
N. Dak., the morning of the 23d. Local storms with excep- 
tionaliy heavy rainfall occurred in northwest Iowa on the 23d 
and 24th, and the wind velocity exceeded 40 miles per hour 
in North and South Dakota on the 23d. 

X.—Was apparently an off-shoot of the southern plateau 
area of low pressure, and the morning of the 26th was central 
over east Wyoming, whence it passed to Manitoba by the 27th, 


and thence slowly east-southeast to the region north of Lake 
Huron by the evening of the 29th, after which it apparently 
dissipated. The lowest pressure noted during the passage of 
| this low area was 29.36, at Minnedosa, Man., the evening of 
|the 27th. Rain fell in the middle Missouri valley on the 26th, 
‘from Kansas to the Lake region on the 27th, in the Lake 
| region, the middle and lower Ohio valleys, and the extreme 
northwest on the 28th, and generally in the Lake region, the 
middle Ohio valley, Tennessee, and the east Gulf states on the 
29th. Local storms occurred in Colorado on the 25th, heavy 
rains in Nebraska and Kansas on the 26th, severe local storms 
with exceptionally heavy rain from Kansas to Wisconsin on the 
27th, severe local storms from Kansas over the middle Ohio 
valley on the 28th, and in the states of the middle Mississippi 
valley on the 29th. 


Tabulated statement showing principal characteristics of areas of high and low pressure. 


tees one z Maximum pressure change and maximum abnormal temperature change in twelve hours and maximum wind velocity. 
2 Station. Rise. Station. Fall. | Station. $3 
High areas ° Days. Miles. Inch. ° 
4 48 97 73 5-5 10 Fort Sully, 8. Dak........ -46 3 Dubuque, Iowa........... 24 | 4 | Chicago, | 36 5 
10 43) 1 77 +40 19 Salt Lake City, Utah..... -48 9 Saint Vincent, Minn...... 15 9 | Sault de Ste. Marie, Mich. nw. | 28 II 
15 47 51 at Port Arthur, Ont......... +30 | 16 Duluth, Minn............ 22 | 16 Pueblo, Colo ............. n. 36 16 
BV 23 42 88 37 3-0 12 White River, Ont ........ | 24 | 23 | Kitty Hawk, N.C........ ne. 34 24 
Winnipeg, Man ......... +32 (25 2 
25 50 97 48 2-0! Minnetiosa, | 25 ¢ Portlan 19 | 26 Port Huron, Mich........ ne. 34 26 
VE seve 29 48 | 126 35 "Nebo, COlO +34 | 29 Fé, N. Mex......... 12 | 29 | Rapid City, 8. Dak ....... nw. 36 29 
j 
Low areas Fall. Rise 
38 | 109 42 2.5 ar Cheyenne, Wyo.........- - 26 Milwaukee, Wis.......... 15 3 | Saint Louis, Mo .......... w. 59 3 
| errr I 8 7 SI 62 1.0; 3! Father Point, Quebec .... +34 2 Chatham, N.B........... 10 1 | Montreal, Quebec ........ sw. | 32 2 
5 35 | 37 gt 1-5 17 | Saint Louis, Mo.......... -18 5 12 6 | Chicago, Ill ...... | 4 6 
> ™ Juluth, Minn 18 8 
BV 8 42) 49 3-0 gt Fort Wyo.... 3 City, Huron, se. | 56 9 
V 12 45 | 106 60 4.0 29 | Father Point, Quebec...., .26 16 Eastport, Me............. 18 | 16| Huron, 8. Dak............ se. 56 13 
sw. | 42 16 
VI . ccccceces 16 3 two 41 8 3.5 1 | Saint Louis, Mo.......... -16 | 17 Sioux City, Iowa ......... 15 | 16 ; Pensacola, Fla .......... sw. | 42 17 
ses 17 14 44 66 65 415 Calgary, N.W.T.........- -48 | 17 Olympia, Wash .......... w. 84 21 
19 33 | 108 40 87 1-5| 2§ | Abilene, Tex e ‘28 | 18 Kansas City, Mo......... to | 20/ Springfield, Mo........... nw. | 38 20 
22; 103 52 2 Denver, Colo +34 | 22 Cheyenne, 23 | 22 ismarck, N. Dak........ se. 48 23 
TTTTTITI TL 26 45 104 48 83 3-5 15 | Saint Vincent, Minn...... -40 | 26 Omaha, Nebr.............. 14 | 27 | Sioux City, lowa.........| se. 52 26 


NORTH ATLANTIO STORMS FOR JUNE, 1891 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the storms that appeared over the west part of (747), whence it passed to southwest of Ireland by the 3d; 


the north Atlantic Ocean during June, 1891, are shown on Chart 
I. These paths have been determined from international obser- 
vations by captains of ocean steamships and sailing vessels 
received through the co-operation of the Hydrographic Office, 
Navy Department, and the ‘‘ New York Herald Weather Ser- 
vice.” 

Severe storms are unusual in the middle latitudes of the 
north Atlantic Ocean in June, and those of tropical or sub- 
tropical origin generally recurve far to the eastward of the 


American coast and seldom acquire destructive strength. The. 


storms of the current month about corresponded in number and 
character with those previously traced for June, and no storms 
appeared in the vicinity of the West Indies. 

On the lst a storm of small energy was central between 
Bermuda and the Grand Banks, whence it advanced to the 
southwest edge of the Grand Banks by the 2d, recurved to 
south of Nova Scotia by the 3d, moved southeast to about the 
42d parallel by the 4th, thence to the east edge of the Grand 
Banks by the 5th, and disappeared north of the region of obser- 
vation by the 6th, the lowest pressure, about 29.60 (752), being 
noted on the 5th and,6th. . From the 6th to the 11th the pres- 
sure remained high along the Atlantic coast. On the Ista 
storm was central west of the British Isles, with pressure 
about 29.40 (747) and fresh gales. On the 2d a storm appeared 
central northeast of the Azores, with pressure below 29.40 


during the 4th and 5th this storm remained central west and 
southwest of Ireland, and by the 7th had advanced over the 
Bay of Biscay. A second storm was central southwest of Ire- 
land on the 9th, whence it apparently passed east over the Bay 
of Biscay. Following the passage of these storms high pres- 
sure continued over and near the British Isles during the second 
decade of the month. 

On the 9th a storm was central east of the Grand Banks, 
whence it passed northward and disappeared north of the 
region of observation after the 10th. This storm was attended 
by the lowest pressure noted for the month, the barometer fall - 
ing to about 29.00 (736) on the 10th, when the storm was cen- 
tral northeast of the Grand Banks. On the 12th a storm which 
was the continuation of low arealV was central on the west coast 
of the Gulf of Saint Lawrence; it passed south of Newfound- 
land during tlie 13th and 14th, and thence moved northeast- 
ward and disappeared north of the region of observation after 
the 15th. On the 17th a storm which was a continuation of 
low area V was central south of Newfoundland, whence it 
passed northeast and disappeared north of the region of obser- 
vation. On the night of the 17th a storm of small energy ap- 
parently developed near Chesapeake Bay, whence it passed 
east-northeast to east of the Grand Banks by the 20th, and 
thence northeastward beyond the region of observation. Low 
pressure continued over mid-ocean until the 24th, on which 
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25th these storms had apparently united west of Ireland, where 
the pressure continued low, ranging from 29.40 (747) to 29.60) 
(752), until the close of the month. On the 25th a storm (low 


area VII, which had advanced from the north Pacific coast) | 


was central south of Nova Scotia, where it remained nearly 
stationary, with pressure ranging from 29.30 (744) to 29.60 
(752), until the close of the month. 


OCEAN ICE IN JUNE. 


The following table shows the southern and eastern limits of 
the region within which icebergs or field ice were reported for 
June during the last nine years: 


Southern limit. Eastern limit: 


Month. | Lat. N. Long. W. Month. 


Lat. N. Long. W. 

° ° 4 4 

JUNE, 40 28 51.45 JUNE, 48 14 42 43 
TUNE, 40 42 47 49 JUNE, 44 00 45 23 
JUNE, 39 38 ar, 45 14 41 12 
TUNE, 1886..ccrccccccces 40 30 §3 OO || JUNE, 1886....cccccccee 49 15 40 00 
JUNE, 40 40 48 34 || IONS, 43 22 39 10 | 
FURS, 43 38 43 24 June, 43 35 | 43 24 
JUNE, 1889.20 42 54 49 54 June, 46 57 | 40 29 
JUNE, 1890... 40 O1 §2 June, 46 08 | 37 °7 
JUNE, 40 15 26 || SURG, 44 15 | 43 47 

| 
40 58 49 27 45 41 41 29 


*On the roth a small block of ice was reported in N. 46° 28’, W. 28° 34’. 

The above table shows that for June, 1891, ice was reported 
about three-fourths degree north and more than two degrees 
west of the average southern and eastern limits of ice for the 
corresponding month of the last eight years. The southernmost 


date the pressure was also low over the Bay of Biscay. By the | ice reported was an iceberg on the 14th, and the easternmost ice 


was an iceberg on the 21st, in the positions given. Immense 
fields of ice and numerous icebergs are commonly encountered 
over and near the Grand Banks in June, and in the current 
month the aggregate quantity about equaled the average for 
June of preceding years. The German S. 8. ‘‘ Cremon” is 
reported as having made the passage through the Straits of 
Belle Isle, no date given. This was the first passage through 
the Straits of Belle Isle this season. No field ice was seen, 
but there were a number of icebergs at the entrance of the 
Straits, and some on the Labrador coast, but none on the 
Newfoundland side. On the 15th the passage of the Arctic 8. 
S. “* Kite” was blocked by pack ice at Green Island, Straits of 
Belle Isle. The limits of the region in which icebergs and 
field ice were reported for June, 1891, are shown on Chart I 
by ruled shading. 
FOG IN JUNE. 

June is one of the months of greatest fog frequency near the 
Banks of Newfoundland. 

The limits of fog-bel ts west of the 40th meridian in June, 1891, 
as determined from reports of shipmasters, are shown on Chart 
I by dotted shading. Near the Banks of Newfoundland fog was 
reported on 12 dates; between the 55th and 65th meridians on 
9 dates ; and west of the 65th meridian on 4 dates. Compared 
with the corresponding month of the last 3 years the dates of 
occurrence of fog near the Grand Banks numbered 7 less than the 
average; between the 55th and 65th meridians 6 less than the 
average; and west of the 65th meridian 10 less than the average. 
The fog noted by shipmasters and that reported by Signal 
Service observers on the New England and middle Atlantic 
coasts generally occurred with the advance from the westward 
of general storms. 


> 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


Many of the voluntary stations do not have standard thermometers or shelters. 


The distribution of mean temperature over the United States | 


and Canada for June, 1891, is exhibited on Chart II by dotted 
isotherms. In the table of Signal Service data the monthly 
mean temperature and the departure from the normal are) 
given for regular stations of the Signal Service. The figures 
opposite the names of the geographical districts in the columns 
for mean temperature and departure from the normal show, 
respectively, the average for the respective districts. The 
normal for any district may be found by adding the departure 
to the current mean when the departure is below the normal 
and subtracting when above. The monthly mean tempera- 
ture for regular stations of the Signal Service represents the 
mean of the maximum and minimum temperatures. 

The mean temperature was highest in the lower Rio Grande 
valley, where it was above 85, and the mean readings were 
above 80 in Florida, except on the east coast, over the south 
part of the Gulf States, and in adjoining parts of west Ari- 
zona and southeast California. The mean temperature was 
lowest at elevated stations in central Colorado, where it was 
below 45, and the mean values were below 55 in Nova Scotia, 
along the west coast of the Gulf of Saint Lawrence, in the 
lower Saint Lawrence valley, northeast Minnesota, at stations | 
in the British Possessions north of Montana, in extreme north- 
west Washington, and from west Montana southward over 
northeast Nevada. 

The mean temperature was above the normal east of the 
Mississippi River, except in New England, central Virginia, 
south Florida, and along the southwest coast of Lake Michi-| 
gan. It was also above the normal in the west Gulf states, | 
except at Galveston, Tex. In districts lying west of the Mis- 
sissippi River and the west Gulf states the mean temperature | 
was below the normal, except at San Francisco, Cal. The’ 
greatest departure above the normal temperature occurred 
within an area extending from the east Gulf states over west 


Michigan, where it was more than 2, and the most marked de- 
parture below the normal temperature was noted within an 
area extending from the upper Missouri valley over the middle 
plateau region, where it was more than 4. 

From the 15th to 17th unusually warm weather for the season 
prevailed over New England and the middle Atlantic states, 
the temperature ranging 10 to 20 above the normal. In New 
England and New York the teyperature was higher than 
previously reported during the second decade of June. On the 
16th the maximum temperature was the highest ever reported 
for June at the following-named stations: Portland, Me., 94, 4 
above; Boston, Mass., 96, 3 above; Northfield, Vt., 90, 5 
above; Albany, N. Y., 96, 6 above; New York City, 94, 3 


above; Philadelphia, Pa., 94, the same. 


The seasonal temperatare, January to June, inclusive, aver- 
aged about as follows: in the south Atlantic and east Gulf 
states, the Rio Grande and Missouri valleys, and along the 


north and south Pacific coasts the temperature was about nor- 


mal; in the extreme northwest it was about 3 in excess; in 
New England and the Lake region about 2 in excess; and in 
the middle Atlantic states, the Ohio Valley and Tennessee, 
the upper Mississippi valley, and over the northern plateau 
region about 1 in excess. Over the southern and middle 
plateau regions the mean temperature for this period was 
about 3 deficient; at Key West, Fla., and on the northeast 
and middle-eastern slopes of the Rocky Mountains about 2 de- 
ficient; and in the west Gulf states, on the southeast slope of 
the Rocky Mountains, and along the middle Pacific coast about 
1 deficient. . 

At the following-named stations the mean temperature for 
the current month was the highest ever reported for June: 
Grand Coteau, La., 82, 2.5 above the normal, and 0.3 above 
1885; Palestine, Tex., 79.9, 1.4 above the normal, and 0.4 above 
1883; Rio Grande City, Tex., 86.8, 2.0 above the normal, and 


| / 
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2 above 1881. The highest n mean ever 
for June occurred over a greater part of the Ohio Valley and | 
the upper Lake region and in the south Atlantic states in 1899, | 
when the mean was 3 to 5 above the normal; over a greater | 
part of the northern plateau and on the north Pacific coast in | 
1889, when the mean temperature was 3 to 5 above the normal; | 
on the south Pacific coast in 1883, when the mean temperature | 
was 1 to 2 above the normal; in the Gulf States and thence 
northwestward over the middle-eastern slope of the Rocky | 
Mountains in 1881, when the mean temperature was 2 to5 above | 
the normal; in New York and Pennsylvania in 1876, when the | 
mean temperature was 3 to 6 above the normal; and from | 
Kentucky and south Indiana eastward to the Atlantic coast in 
1874, when the mean temperature was 3 to 8 above the normal. | 
Over a great part of the Rocky Mountain and plateau re- | 
gions, in the upper Missouri valley, and thence to Lake Su- 
perior the mean temperature for the current month was the | 
lowest ever reported for June. At Duluth, Minn., the mean) 
temperature, 53.8, was 4.0 below the normal, and the same as | 
1888 ; Haron, S. Dak., 64.1, 2.2 below the normal, and 0.6. 
below 2 or more years; Fort Assinniboine, Mont., 58.0, 4.3. 
below the normal, and 1.2 below 1888; Fort Custer, Mont., 
60.8, 3.8 below the normal, and 1.5 below 1885; Fort Shaw, | 
Mont. -» 57.0, 5.6 below the normal, and 1.1 below 1877; Fort | 
Buford, N. Dak..57 7.6, 6.9 below the normal, and 3.5 below 1880; 
Fort Yates, N. Dak., 63.4, 7.4 below the normal, and 2.7 below | 
1888; Nebr. 4.3, 4. 3 the normal, and 1. 2 | 


mal, and 0.2 Selo 1889 ; Fort Bowi ie, ya 75.5, 2.1 below 
the normal, the same as 1885; Winnemucea., Nev., 58.0, 5.0 | 
below the normal, and 1.8 below 1885; Salt Lake City, U tah, 
62.0, 6.1 below the normal, and 1.0 below 1885; Albany, Ore. 
gon, 59.0, 2.9 below the normal, and 1.0 below 1880; Fort | 
Townsend, Wash., 56.0, 2.9 below the normal, the same as | 
1879; Neah Bay, Wash., 55.4, 0.2 below 1884. The lowest 
mean temperature ever reported for June occurred from Michi- | 
gan and Wisconsin southward to Louisiana and Texas in 1889, | 
when the mean temperature was 3 to 4 below the normal; in | 
the Sacramento Valley and the south Atlantic states in 1884, | 
when the mean temperature was 3 to 4 below the normal in | 
the Sacramento Valley and 3 to 5 below in the south Atlantic 
states; and from the lower lake 1 region to the New Jersey and 
south New Engl: ind coasts in 1881, when the mean tempera- | 
ture was 2 to 5 below the normal. 

In 1889, when the mean temperature was the highest ever 
reported for that month over the northern plateau region and on | 
the north Pacific coast, it was the lowest ever noted for June | 
from the upper lake region to the west Gulf states; and in| 
1881, when it was the highest ever reported for June from the 
middle-eastern slope of the Rocky Mountains southeastward | 
over the Gulf States, it was the lowest ever noted for that| 
month from the lower lake region to the New Jersey and south | 
New England coasts. 

RANGES OF TEMPERATURE, 


The greatest and least daily ranges of temperature are given 
in the table of Signal Service data. The greatest monthly 
ranges of temperature occurred over the west part of the mid- | 
die and southern plateau regions, in central California to the 
coast line, and from the Dakotas eastward to the New England 
coast, where they exceeded 50, and at stations in those regions 
the monthly ranges exceeded 60. The least monthly ranges 
occurred along the immediate Pacific coast north of the 40th | 
parallel, at San Diego, Cal., and along the immediate Gulf| 
and south Atlantic coasts, where they were less than 30, and 
at Key West, Fla., the monthly range was 16. 

DEVIATIONS FROM NORMAL TEMPERATURE. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for June | 
for a series of years; (2) the length of record during which | 
the observations have been taken, and from which the normal 


has ; (3) the mean for ‘Sune: 
1891; (4) the departure of the current month from the normal ; 

(5) and the extreme monthly mean for June, during the 
perio of observa tion and the years of occurrence : 


| 
| 


> 
(5) Extreme monthly mean 
= 
Stateand station.) County. 3 | 
sais 
Arkansas. |Years; © 
Lead Hill........ OGD escccee 77-0 9 77-6 + 0.6 80.2 1885 74:9 1889 
Califorma. | 
Sacramento ...... Sacramento . 70.0 38 65-7 — 4-3 77-0 1853 64-4 1890 
Connecticut. | ° 
Middletown. ....| Middlesex... 66.5 24 | 66.0 — 0.5) 72-6 1876 | 62.9 1863 
Florida. | 
Merritt's Island..| Brevard ..... 79-4 9 | 75:5 — 3:9 83-4 1890 75-4 1889 
Georgia. 
Monroe .....| 76.6 17 | 81-0 4-4) 81.9 1880, 74.2 | 1884 
Tlinois. 
COTIA @COTIA 73°9 35 73-6 — 0-3 79-7 187 I 
MeHenry.. 66.8 35 06.4 — 0-4) 73-9 1868 at 
aid occcccccoce Switzerland . 73.5 25 | 74-6 + 1-1) 77-9 1867 68.4 1869 
lowa. 
| Howard. .... 66.1 18 65-4 — 07 72.0 1873 62.8 1877 
Monticello....... Jones........ 65-6 37. «69-8 t 4-2) 74-0 4 64.1 1863 
| Logan Harrison 70-1 17 | 70.2 74-4 1887 64-5 1876 
Kansas 
| Lawrence seccecoe Douglas ..... 73°7 22 | 70-7 — 3-0| 77-2 1881 69-8 1879 
Wellington ......| Sumner ..... 73-9 12 74-1 0-2 81.4 1890 | 65-8 1889 
Louisiana. 
Saint Landry 79-5 8 82.0 + 2-5 82.0 1891 | 78.2 1887 
‘aine 
| OFONO Penobscot... 62.0 21 | 62.5 + 0-5 64-8 1884, 57-5 1881 
‘Mar yland. | 
Cumberland...... Allegany .... 68.6 31 | 70-1 - 1.5 74-0 1874} 63-5 | 1863 
Massachusetts. | | 
Amherst ........ Hampshire... 66.6 55 | 65-2 — 1-4, 70.6 1876 | 59.0 1863 
Newburyport ..../ Essex ....... 65.0 13 64-3 — 0-7) 68.2 1883 | 1881 
Somerset ........ Bristol ...... 68.7 19 | 68-6 4— 0.1 72.2 1876 64.3 | 1881 
Michigan. 
Kalamazoo ...... Kalamazoo... 67.0 14 | 69.8 + 2.& 70.0 1887 63-7 | 1889 
Thornville....... | Lapeer ...... 67-7 14 | 68.6 + 0-9) 71-7 1890 64-1 | 1881 
Minnesota. | 
Minneapolis ..... Hennepin ... 66.7 26 65.2 — 1-5) 72.0 1873 61-9 | 1877 
Montana. 
- LewiseClarke 62.6 22 | 57-0 — 5-6 70.6 1871 57-0 | 1891 
ew Hampshire. 
Grafton...... 64-0 57 63-5 — 0-5, 69-8 1870 | 57-9 1839 
New Jersey. | 
Moorestown ..... Burlington .. 70-3 28 70-9 + 0-6 73.8 1865 66.3 | 1886 
| oars Orange ....| Essex ....... 69-0 19 68.4 — 0.6 73.6 1876 63-4 | 1881 
New York. | 
Cooperstown ....| Otsego ...... 64-0 37 (03-6 — 0-4 71-9 1870 57-3 1863 
Palermo ......... Oswego...... 64-6 37 | 64-8 + 0.2) 71.6 1870 | 59-4 | 18ss 
North Carolina. “ig 
Caldwell..... 70.2 19 | 73-2 + 3-0 75-0 1874 63-6 | 1887 
w. 
N’th Lewisburgh.| Champaign .. 69.0 59 72:3 + 3-3 77°5 18g0 61.0 1879 
Wauseon......... Fulton ...... 68-4 21 | 69-0 + 0.6) 72.8 1890 64.8 1889 
Oregon. 
61. | 59-0 — 2-9 66.1 1891 
Pennsylvania. 
Dyberry ..... ...- ayne ...... 64-1 24 63-7 — 0-4 68.2 1870 60.4 1881 
Grampian Hills.. 66.4 26 | 67-9 1-5 70-0 1865, 61.3 1878 
Welisborough ...| Tioga........ 66.0 12 | 61-5 — 4-5) 74-6 1883 61.1 1881 
South Carolina, 
Statesburgh...... | Sumter...... 76-3 10 77-0 - 0-7| 80.5 1881 72-4 1884 
Tennessee. 
Wilson ...... 76.2 20 | 79-2 + 3-0) 85-5 1874 72.1 1878 
eras. 
New Ulm........ Austin ...... 80. 2 18 | S1-1 + 0.9) 85.0 1881 77+4 1889 
Vermont. | 
Strafford ......... Orange ...... 65-9 18 64.6 — 1.3, 71-1 1884 58-4 1881 
Virginia. 
Birdsnest........ | Northampt’n 74-5 23 | 73-6 — 0-9) 77-7 1880 | 70-4 1887 
Washington. 
Fort Townsend ..| Jefferson.... 58-9 18 | 56.0 — 2-9) 61.7 18838 56.0 1891 
Wisconsin. | 
Madison ......... Dane........ 67-8 19 | 67-2 — 0.6) 72-4 1873 | 62.5 1869 


NORMAL TEMPERATURE FOR JUNE. 


The normal distribution of temperature in the United States 
for June is shown by chart IV. The data used in the prepa- 
ration of this chart were supplied largely by the records of 
observations at Signal Service stations for twenty years—1871 
to 1890—and the normal values upon which the lines are based 
are given in the tables below. The underscored figures on the 
chart indicate temperatures observed at voluntary stations; 
the other figures show temperatures observed at Signal Service 
stations. An explanation of the methods employed in obtain- 
ing the temperature values is printed in the REVIEW for May, 


1891. 


| 

| 
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Table of normal temperature for June—Signal Service stations. 


== 2 
Stations. . Stations. tS = 
Seis & 
@ 
1 
Years Years ° 
bany, N. 17 | 68.4 nehburgh, 30 74:1 
Atl City, N. J 17 | 06-3 tte, 20 58-6 
Augusta, Ga...... 19 | 75-8 Me mphis, 20 77-8 
Baltimore, Md.. 20| 73-3 , Milwaukee, Wis.......+..++- 20 62.9 
Bismarck, N. Dal. 16 | 64-3 || Mobile, Ale... + 20 79-9 
Boston, Mass.. 20 66.0 Montgome ry, Ala.. édeneoodoe 18 79-3 
Buffalo, N. 20| 64.5 | Morgantown, W. Va........- 70.5 
Buford, Fort, N. Dak........- 12| 64-2 | Nashville, Tenn .........-++- 20 76.4 
Cairo, 19 | 75-0 New Haven, 18 67-1 
Charle ston, 8.C 20 79-2 New London, Conn .........- 20 65.6 
Cheyenne, Wyo.. 20 | 61.2 New Orleans, 20 80.4 
Chie ago, Ill sarees 20 | 65-8 | New York City ......... 20 68.7 
Cleveland, 20 | 67-5 | North Platte, Nebr ..... coves 16 68.3 
Davenport, 19| 70-4 | Omaha, Nebr. 20; 71-5 
Denver, GRY © 20 63-8 
Detroit, 20| 67-4 Philade Iphia, 20 71-3 
Dodge City, Kans.........+++- 16 | 72-8 || Pittebure, 20 69.5 
Dubuque, lowa 17 | 68-9 || Rochester, N. 19| 62.4 
Duluth, 20| 57-8 | Roseburgh, Oregon.. 13| 61-5 
Eastport, Me one 13} 55-2 Saint Louis, Mo... 20 74.6 
Erie, Pa........ 18 | 67-0 | Saint Paul, Minn.. 20 67.2 
Escanaba, Mich 20 | 60.7 | San Francisco, Cal 20 58.6 
Grand Haven, M 20! 64.1 | Savannah, Ga... 20 79-6 
Indianapolis, Ind 20 | 72-4 | Shreveport, La 19 80.1 
Jacksonville, Fla 19 80.3 | Toledo, Ohio.... 20 69. 5 | 
Key West, Fla.. 20| 82-8 Vicksburg, Miss 19 79-5 
Knoxville, Tenn. 20 | 73-4 | Washington City 20 73-1 
La Crosse, Wis .... 13 68.7. Wilmington, N.C 20 76.6 
Leave nworth, Kans 20! 73-5 Yankton, 8. Dak . 18 =: 
Louisville, 19| 74-4 


Signal Service, post hospital, voluntary, ani stations of the Canadian | 
meteorological service. 


of 
Stations. me Stations | = 
— | 
Years Years ° 
Amherst, 53 52-0 McDowell, Fort, Ariz........ 24} 88.1 
Astoria, 25 57-0 MelIntosh, Fort, Tex......... 23} 85-3} 
25 75-1 Mohave, Fort, Ariz..... 26 89-3 
35 | 81-0 || Monterey, 26| 59-9} 
Bidwell, Fort, Cal ...........- 23 64-0 Montreal, Quebec............ 56 | 65.0 
Boise City, 24 67-7 North Le ‘wisburgh, Ohie. 59 68.9 
Bowie, Fort, 22 80.1 | Northport, Mich.......... 
Brady, Fort, Mich..... 5: 59-0 Olympia, Wash......... seeds 18 60-9 
Bridger, Fort, Wyo........... 27 | 58-7 || Parry Sound, Ont............ 15 60.7 | 
Brooke, Fort, Fla.........++:- || POSE, 35 73-3 
Buford, Fort, N. Dak. .cccccces 24 | 64-5 || Portland, Oreg 23 62.7 
Canton, 27| 66.4 || Prescott, Aris .......... 23 68.9 
Chatham, N.B...cccsccccecccce 16 59-5 Promontory, Utah........... 19 .2 | 
18 82.3 Quebec, Quebec............. 44| 62.1 
Colville, Fort, Wash.......... 18 63.5 Randall, Fort, 8. Dak........ 20! 71-3 
Craig, Fort, N. Mex........... 21 | 78-8 | Ripley, Fort, Minn........... 27 65.2 
Danville, 18 | 74-2 Rockliffe, Ont... 14 59-8 
davis Fort, 20 | 753 | Sacramentd, 38 70-0 
Eagle Pass, Tex 22 84.5 San Antonio, Tex............. | 24 81-1 
28 | 81.5 | Sau Diego, Cal | 34 64-4 
Father Point, Quebec ........ 14 | §2-5 | Santa Fe, N. Mex........000. | 35 67-8 
Fort Smith, 25 76.1 Salt Lake City, Utah.......... | 30| 67.6 
22 $2.0 Saint Vincent, Minn.......... | 19 62.5 
Gaston, Fort, Cal .......... 27 66.6 | Saugeen, | 16 59-3 
Gibson, Fort, Ind. T........... 46 | 76.5 | Shaw, Fort, Mont............) 22 62.4 | 
Grampian Hills, Pa........... 26} 66.3! Sill, Fort, Oklahoma T...... | 20 77-8 
24| 79-5) Stanton, Fort, N. Mex....... 16 68.1 
Green Springs, Ala.........+. 28 | 76.5 || Sully, Fort, 8. Dak........... | @ 69.3 
Halleck, Fort, Nev ........... 22 65.6 Toronto, ORE 5I 62.6 
Harrisburg, Pa................ 32 | 73-8 | Totten, Fort, N.Dak......... | 63.6 
23 | 66.2 || Truckee, — 58-0 
20 71-8} Union, Fort, N. Mex....... ot 37 66.5 
Indianola, Tex........ eeseoses 15 81.9; Washington, Ark............ | 22 76.1 | 
21 | 63-6, Wingate, Fort,N. Mex.......| 27 69.8 
Klamath, Fort, Oregon........ 25 55-5 | Winnemucca, Nev........... 21 69-0 
Mich 27 | 67.7! Winnipeg, Man 22 62.4 
Lapwai, Fort, Idaho.......... 17 | 68.0), Wytheville, Va... 25 67.8 
Lunenburgh, 40) 64.1 | Yuma, Fort, Ariz..... | 25 89-1 
Marietta, Ohio. ..............- 57 | 69.6 


MAXIMUM AND MINIMUM TEMPERATURES. 


The highest temperature reported by a regular station of 
the Signal Service was 116, at Yuma, Ariz. The temperature 

was 110 or above in adjoining parts of west Arizona and south- 
east California, and in the Sacramento and San Joaquin val- 
leys, and was above 100 in the middle and lower Rio Grande 
valleys, central Texas, and over parts of central and south- 
east California. At the following-named stations the maxi- 


mum temperature was as high or higher than previously re- 
ported for June: Jacksonville, Fla., 100, the same as 1880; 
Palestine, Tex., 96, 2 above 1890; Yuma, Ariz., 116, the 
same as 1883; San Francisco, Cal., 100, 5 above 1883; Sacra- 
mento, Cal., 106, 4 above 1 1883: Red Bluff, Cal., 110, 5 above 
1883; Eureka, Cal., 73, 2 above 1888. The lowest maximum 
temperature reported was 65, at Tatoosh Island, Wash.; the 
maximum temperature was below 70 along the Washington 
coast, and was below 80 along the Pacific coast north of the 
40th parallel, at San Diego, Cal., and at stations on the south. 
east and extreme east New England coasts. The reports of 
United States Army post surgeons and voluntary observers 
show maximum temperature above 100 in the middle, south At- 
lantic, and -Gulf states, the Ohio Valley and Tennessee, Wis- 
consin, Kansas, Wyoming, Utah, New Mexico, Arizona, and 
California, the highest, 121. , being noted at Fort Mohave, Ariz. 

The lowest temperature reported by regular stations ‘of the 
Signal Service was 30 at Northfield, Vt., and Winnemucca, 
/Nev.; the temperature fell to 31 at Marquette, Mieh., and to 
32 at Saint Vincent, Minn., and Fort Du Chesne, Utah, and 
was below 40 north of a line traced from the middle New Eng- 
land coast north of west to south North Dakota, thence south- 
west to northeast Colorado, thence southward to central New 
|Mexico, thence over central Arizona, thence to northwest 
Utah, thence to east California in about latitude 38°, thence to 
| west Oregon, thence eastward, describing a loop over the 
‘| Columbia Valley, and thence to northwest "Washington. The 
| highest minimum temperature was noted over extreme southern 
| Florida, extreme south Louisiana, and in the lower Rio Grande 
valley, ‘where it was 70 or above. At the following named 
stations of the Signal Service the minimum temperature was 
as low or lower than previously reported for June: Portland, 
Me., 42, the same as 1875; Woods Holl, Mass., 45,1 below 
1876; Nantucket, Mass., 43, 3 below 1884; Block Island, R. L., 
46, the same as 1884; Baltimore, Md., 47, 2 below 1873 ; Wash. 
ington City, 45, 1 below 1873; Buffalo, N. Y., 39, 1 below 
1879; Alpena, Mich., 34, the same as 1881; Marquette, Mich., 
31, the same as 1881; Fort Bowie, Ariz., 50, 1 below 1885; 
Fort Grant, Ariz., 49, "the same as 1885; San Carlos, Ariz., 
42,1 below’ 1883; Yuma, Aris., 52, 4 below 1878; San Fran- 
cisco, Cal., 48, the same as 2 or more years; Roseburgh, Ore- 
gon, 38, the same as 1880; Astoria, Oregon, 42, 1 below 1885; 
and Spok: une Falls, Wash., 34, 4 below 1887. "The reports of 
'United States Army post surgeons and voluntary observers 
\show minimum temperature below 32 in north New England, 
/northeast New York, central Pennsylvania, the upper parts of 
Michigan, Wisconsin, and Minnesota, southwest South Dakota, 
and at stations in the plateau region from central Arizona to 
Washington, the lowest temperature reported, 3, being noted at 
| Breckenridge, Colo. 


FROST. 

The following is a summary of reports of frost injurious to 
vegetation made by regular and voluntary observers: On the 
5th frost damaged tender vegetation in Maine, Vermont, 
north-central, northeast, and southwest New York, southeast 
‘Michigan, and northeast Wisconsin. On the 6th plants were 
killed on low ground in Wayne Co., Pa. On the 8th small 
fruits were injured in Florence Co., Wis., and killing frost 
reported at Spokane Falls, Wash. On the 9th fruit and 
veget tables were reported killed at Winnemucca, Nev. On 
the 33d tender vegetables were injured at American Falls, 
Oneida Oo., Ide tho, and gardens were badly damaged at 
Beulah and Jordan Valley, Oregon. On the 28th vegetation 
was reported damaged at Corry, Erie Co., Pa. 

The frost of the 5th from Maine to Wisconsin, of the 6th in 
Pennsylvania, and of the 8th in Wisconsin was about one 
month late, when compared with the date of last killing frost 
in the respective districts; the last killing frost in the regions 
referred to generally occurs during the early part of May. 

During the current month frost occurred in New England 
and New York on the 5thand 6th; at elevated stations in Penn- 
sylvania on the 5th, 6th, 8th, 9th, and 27thto 29th; in Michigan 
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20th, and 26th; i in extreme eerilis central California on the Ist, 


from the 3a to sth, or Lith; ; im Wisconsin on the 5th and 7th. 
In the plateau region frost occurred as far south as central | 


7th, ‘9th, 18th, 20th, and 23d; and at Port Angeles, Washing. 


Arizona on the 2d and 15th; at Winnemucca, Nev., on the 9th, ‘ton, on the 7th and '8th. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for June, 1891, as determined from the reports of 
nearly 2,000 stations, is exhibited on Chart III. In the table 
of Signal Service data the total precipitation and the depart- 
ure from the normal are given for each Signal Service station. 
The figurés opposite the names of the geographical districts in 
the columns for precipitation and departure from the normal 
show, respectively, the averages for the several districts. 
The normal for any district may be found by adding the de- 
parture to the current mean when the precipitation is below 
the normal and subtracting when above. 

. The distribution of precipitation in the central valleys was 
irregular, very heavy rainfall occurring in small areas in the 
states of the middle and lower Missouri valleys. 

The monthly precipitation exceeded 10.00 on the east-central 
coast of Florida, in northwest Iowa, east Kansas, east Nebraska, 
central Missouri, central Oklahoma Territory, east-central 
Ohio, and south Mississippi. At California, Mo., a depth of 
23.90 was reported, and at Larrabee, Lowa, 19.88 fell. 

Over a great part of south California and west Arizona no 
rainfall was reported, and the monthly precipitation was gen- 
erally less than 1.00 in California south of the 40th parallel, 
over the southern plateau region, along the Rio Grande River, 
at stations along the north coast of the upper lakes, and in 
the lower Saint Lawrence valley. 

The monthly precipitation was generally in excess of the 


average west of the Mississippi River and north of the 35th | 
parallel, and in an area extending from the upper Ohio valley. 


and south Pennsylvania to Alabama and Mississippi. Precipi- 
tation was also in excess of the average in Nova Scotia, and 


at Boston, Mass. The greatest departure above the normal | 
precipitation occurred in central Tennessee, from central Kan- | 


sas northward over east South Dakota, over a part of the 
northeastern slope of the Rocky Mountains, and on the north 
Pacific coast, where it was more than 2.00, and the most 
marked departure below the normal precipitation occurred on 
the south Atlantic coast, where it was more than 4.00, and the 
deficiency was more than 2.00 in the lower Ohio valley, Louis- 
iana, the lower Saint Lawrence valley, and at Duluth, Minn., 
Escanaba, Mich., Dubuque, Iowa, Erie, Pa., and New York 


City. 


greater than the normal, and 0.15 greater than in 1888; Fort 
Shaw, Mont., 6.50, 4.64 greater than the normal, and 1.52 
greater than in 1879; Walla Walla, Wash., 3.61, 2.24 greater 
than the normal, and 1.24 greater than in 1888 ; Tatoosh Island, 
Washb., 7.44, 4.25 greater than the normal, and 0.30 greater 
than in 1888. The greatest precipitation for June occurred in 
north Louisiana and in east-central Texas in 1889, when the 
precipitation was 3.00 to 6.00 in excess; along the Pacific coast 
north of the 40th parallel in 1888, when the excess was 2.00 to 
4.00; along the middle and south Pacific coasts in 1884, when 
the excess was 0.25 to 2.25; in the lower Missouri valley in 
1883, when the excess was 5.00 to 6.00; in southeast New Eng- 
land in 1881, when the excess was 3.00 to 5.00; and on the 
south Atlantic coast in 1876, when the excess was 6.00 to 11.00. 

At the following-named stations the precipitation for the 
currept month was the least ever reported for June: New 
York City, 1.18, 2.23 deficient, and 0.11 less than in 1873; 
Charleston, 8. C., 1.20, 4.08 deficient, and 0.12 less than in 
1890; Erie, Pa., 1.22, 2. 94 deficient, and 0.97 less than in 1873; 
and Springfield, Ill, 2.11, 3.30 deficient, and 0.36 less than in 
1880. The least precipitation reported for June occurred from 
east Washington over Montana and the Red River of the 
North Valley in 1889, when the deficiency was 2.00 to 3.00; 
along the west Gulf coast in 1881, when the deficiency was 
2.00 to 5.00. In 1889, when the precipitation was the heaviest 
reported for June in north Louisiana and east-central Texas, 
it was the least reported for that month over the north-central 
part of the country, and in 1881, when it was greatest over 
southeast New England, it was the least noted for June on the 
west Gulf coast. 

The precipitation, January to June, 1891, averaged about 
normal in New England, the middle Atlantic states, the Ohio 
Valley and Tennessee, on the southeast slope of the Rocky 
Mountains, and along the Pacific coast. In the extreme 
‘northwest, on the northeast and middle-eastern slopes of the 
Rocky Mountains, and over the southern plateau region it 
was one-fourth to one-half greater than usual, and in the Mis- 
souri Valley and over the plateau region it was about one- 


tenth greater than usual. At Key West, Fla., the rainfall for 
the period named averaged about six-tenths, and in the south 
Atlantic and Gulf states, the Lake region, and the upper 


Considered by districts, the average percentage of the normal | Mississippi valley about eight to nine tenths of the average 


in districts where the precipitation was in excess was about as amount. 


follows: Northern plateau, 210 per cent.; northeast slope of | 
the Rocky Mountains, 170 per cent.; extreme northwest, 166 | 
per cent.; north Pacific coast, 160 per cent.; Missouri V alley” 
and middle-eastern slope of ‘the Rocky Mountains, 140 per) 


DEVIATIONS FROM AVERAGE PRECIPITATION. 
The following table shows for certain stations, as reported 


by voluntary observers, (1) the average precipitation for 
June for a series of years; (2) the length of record during 


cent.; middle plateau, 130 per cent.; southeast slope of the | which the observations have been taken and from which the 


Rocky Mountains, 104 per cent. ; Ohio Valley, 103 per cent. 
In districts where the precipitation was deficient the percent- | 
age was about as follows: south Pacific coast, 20 per cent.; 
southern plateau, 50 percent.; south Atlantic states and upper 
lake region, 60 per cent.; middle Atlantic and west Gulf 


average has been computed; (3) the total precipitation for 
June, 1891; (4) the departure of the current month from 
the average; (5) and the extremes for June during the 
period of observation and the years of occurrence : 


lower lake region, middle Pacific coast, and at Key | | | 8 

West, FJa., 70 per cent.; New England and the upper Missis- | 
sippi valley, 80 per cent.; east Gulf states, 90 per cent. ant @ ive PP 

At the following- named stations the precipitation for the | State and station. | | Greatest. | Least. 
current month was the heaviest ever reported for June: | 
Cumberland, Md., 7.67, 4.30 greater than the normal, and 1.83 =| S'la | = | am't.| Year. |Am't. Year. 
greater than in 1880; Saint Vincent, Minn., 8.17, 4.79 greater | ee 
than the normal, and 0.80 greater than in 1888 ; Huron, 8.| Arkansas, Inches Years Inches Inches.| Inches. Inches 
Dak., 8.08, 4.45 greater than the normal, and 2 .21 greater than | 
in 1390 ; Fort Buford, N. Dak., 7.08, 3.80 greater than normal; | Sacramento ...... Sacramento .| 0-13 | 41 | 0-08 | —0.05| 1-57) 1884 | 00) * 
and 0.32 greater than in 1888 ; Fort Custer, Mont., 5.06, 2 pal 


| 
| 
| 
| 
| 
| 
| | 
EEE 
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Deviations from average precipitation—Continued. 


(s) Extremes for June. 
State and station.| County. 2 
= Greatest. Least. 
sic 
= Am’t. | Year. Am’t. Year. 
Florida. Inches Years Inches Inches. Inches. Inches 
Merritt’s Island. Brevard..... 7-65 13 14-28 1889 3-32) 1878 
Georgia. 
Monroe...... 4-52 17. 7-18 +2.66 411-14 1886 1-48 1879 
Illinois. 
Peoria Peoria . ..... 3-82 35 | 3-31 —0-51 11.18 1882 0.45 1863 
Riley McHenry .. 4-28 40 5.06 +0.78 9-68 1869 0-41 1863 
Indiana. 
Logansport ...... 4-48 18 8-99 1882 0.55 1863 
Switseriand 4-86 25 | 8.66 80-950, 1890 1-36 | 1873 
Towa. 
Howard ..... 5-15 18 5.09 11.71 1890 2-46 1887 
Monticello....... 4°59 36 1-92 12.19 1890 0.74 1857 
LOGAN... Harrison . 5-04 25 3-47 —2-47 1890 0-30 1870 
Kansas. 
Lawrence ........ Douglas ..... 4-93 25 10-15 5-22 12.11 1876 1.30), 1872 
Wellington ...... Sumner..... 4-21 1.24 7-71 1886 %.48 
Louisiana, 
Grand Coteau.... St. Landry .. 5-56 8 8.23 +2-67 11.31 1886 2.50 1884 
Maine. 
OFORO seve Penobscot... 3-41 21 3-20 —0-21 5:42 1878 0-73 1880 | 
Maryland. 
Cumberland..... Allegany .... 3-37 19 | 7-67 +4-30 7-67 1891 0.86 1885 
Massachusetts. 
Amherst ........- Hampshire.. 3-75 54 4-82 11-69 1862 1.38 "64,84 
Newburyport .... Essex ....... 3-00 13 | 3-79 79 5-94 1879 1.57 1880 
Somerset ......+. Bristol ...... 3-15 19 1-76 7-60 1875 1-29 1886 | 
Michigan. 
Kalamazoo....... Kalamazoo... 4-79 15 5-84 +1.05 8.10 1883 1.78 1878 | 
Thornville....... Lapeer .....- 3-83 14 2644 —I.39 9-14 1883 1-92 1886 
Minnesota. 
Minneapolis ..... Hennepin.... 4.31 25 4-01 —0.30 9-68 1874 1-53 1889 
Montana. 
Fort Shaw ....... LewiseClarke 1.86 21 6.50 6.50 1891 0-20 
New Hampshire. 
Hanover ......... Grafton...... 3-45 49 3-55 -+0.10 7-27 1838 0.73 
New Jersey. 
Moorestown ..... Burlington .. 3.81 28 3-55 —0.26 7-56 1867 1-01 
South Orange .... Essex ....... 3-50 19 1.78 —I.72 6.02 1884 I-00 1885 
New York. 
Cooperstown..... Otsego....... 4-27 37 | —2.29 9-76 1855 0-95 1870 
Palermo ......... Oswego...... 3-33 37 | 1.03  —2.30 8.80 1865 0.70 "64,'70 
North Carolina 
Lenoir Caldwell..... 4-17 19 3-20 30 1884 0.go 1881 
Ohio. 4 
N. Lewisburgh .. Champaign.. 3.81 19 5-35 +1-54 10-60 1877 1-05 1886 
Wauseon ........ Fulton ...... 4°15 19 4:21 40.06 8.53 1881 1.43 1872 
Oregon 
Albany 1.57 12 2.03 +0.46 5-31 1888 0.22 1883 
Polk... 1-32 20 2.19 | +0.87 5-06 1888 0.05 1883 
vania, 
2.000200 ayne ...... 20 1-55 —0. 1883 18 
Gram ian Hills.. Clearfield... lon 19 - 4 1884 1865 
Wellsborough ... Tioga........ 7-06 12 4.07 —2.99 | 17-47 1881 2.01 | 1886 
South Carolina. 
Statesburgh ..... Sumter...... 3°39 10 3-80 -+0.41 5-35 1886 1.38 1881 
Tennessee. 
Austin Wilson ...... 5-16 21 4-15 —I.01 8.92 1878 0-66 1874 
Teras 
New Austin ...... 4-11 17 | 5-01 +0.90 11.33 1873 051 1885 
ermont 
Orange ...... 3°38 18 3-62 0.24 6. 30 1876 1.60 °84,"85 
irginia 
Birdsnest........ Northampton 3.32 22 2:75 —0-57 8.15 1881 1-00 1882 
Washington. 
Fort Townsend.. Jefferson.... 1-49 16 1.97 40.48 4-10 1875 0.24 1886 
Wisconsin. 
Madison 4-36 21 3.68 | —o.68 9-31 1880 1-08 1886 


~ Generally. 
EXCESSIVE PRECIPITATION. 

Monthly precipitation to equal or exceed 10.00 was reported 
at 9 stations in Kans.; at 7 stations in Nebr.; at 5 stationsin 
Mo.; at 4 stations in Iowa; at 2 stations in Fla.; and at 1 
station in Ohio, Miss., Okla. T., and Tex. 23.90 was reported 
at California, Mo.; 19.88, at Larrabee, Iowa; and 15.40, at 
West Point, Nebr. 

In the last 21 years monthly precipitation to equal. or exceed 
10.00 in June has been reported for 14 years in Fla.; for 13 
years in Iowa; for 11 yearsin La. and Tex.; for 9 years in 
Ga. and Ill.; for 7 years in Ala., Kans., Nebr., N. ©., and 
S. C.; for 6 years in Ind., Minn., N. H., and Tenn. ; : for 4 
years in N. Y., Ohio, and Wis. ; for 3 years in Mich., Miss., 
and Pa.; for 2 years in Ark. , the Dakotas, N. J., and Va.; 
aud for 1 year in Colo., Conn.. ., Ind. T., Ma., R. L, Vt., and 
Wash. Among exceptional! y heavy rainfalls reported for June 
are, 36.91, at Alexandria, La., and 26.59, at Cheneyville, La., 
in 1886 ; and 21.86, at Sylvan Park, Minn.,in 1872. In June, 


1889, a monthly rainfall of 44.36 was reported at the Island of 


9 
- 


w. and at U. s. of © olombia, a depth of 
31.26 was noted. 

Precipitation to equal or exceed 2.50 in 24 hours was re- 
ported for 23 stations in Nebr., and on 8 dates, the 14th to 
17th and 24th to 27th; at 15 stations in Kans., and on 10 
dates, the Ist, 2d, 4th, 16th, 17th, 19th to 21st, 25th, and 
26th; at 11 stations in Iowa, and on 7 dates, the 16th to 18th, 
23d, 24th, 26th, and 27th; at 9 stations in Tenn., and on 7 
dates, the 8th, 9th, 14th, 16th, 17th, 20th, and 21st; at 8 sta- 
tions in Ga., and on 5 dates, the 7th to 10th and 12th; at 7 
stations in Miss., and on 9 dates, the 5th, 6th, 8th to 10th, 
12th, 14th, 16th, and 17th; at 7 stations in Wis., and on 8 
dates, the 2d, 3d, 7th, 16th, 17th, 19th, 27th, and 29th; at 6 
stations in Mo., and on 10 dates, the 1st, 4th to 6th, 8th, 9th, 
16th, 20th, 28th, and 29th; at 5 stations in S. Dak., and on 8 
dates, the 1st, 2d, 14th to 17th, 26th, and 27th; at 4 stations 


in Fla., and on 5 dates, the 16th to 18th, 23d, and 24th; at 4 
stations in La., and on 4 dates, the 7th and 15th to 17th; at 3 
| Stations in Ill., and on 5 dates, the 3d, 4th, 17th, 18th, and 
20th; at 3 stations in Ind. , and on 4 dates, the 6th, 7th, 20th, 
and 23d; at 3 stationsin Minn. , and on 6 dates, the 12th, 13th, 
16th, 17th, 23d, and 24th; at ’3 stations in N. Be and on 4 
dates, the 17th, 18th, 20th, ‘and 21st; at 3 stations in N. Dak., 
and on 4 dates, the 12th to 14th and 27th; at3 stations in Pa., “e 
and on 2 dates, the 18th and 30th; at 3 stations in Tex., and 
(on 4 dates, the 4th, 5th, 6th, and 15th ; at 2 stations in Colo., 
and on 4 dates, the 12th, 13th, 15th, and 16th ; at 2 stations in 
‘Mich. ., on the 17th; at 2 2'stations in’S. C., and on 3 dates, the 
7th, 16th, and 17th; at 1 station in Ala. on the 30th; at 1 
station in Ky. on the 20th; at1 station in Md. on the 18th; 
at 1 station in Ohio on the 17th and 19th; at 1 station in Okla. 
me on the 1st, 2d, 21st, and 22d; at 1 station in W. Va. on the 
7th; and at i station in Wyo. on the 4th. Among the heavier 
‘rainfalls reported for this period are: 12.95, in 12 hours and 
24 minutes, at Larrabee, Iowa, on the 23d-24th ; 12.25, at 
Quanah, Tex., 45th; 10.11, at York, Nebr., 25-26th ; 6.85, 
at Lebanon, Mo., 5-6th; and 5.11, at Leoti, Kans., on the 16th. 

In the last 21 years precipitation to equal or exceed 2.50 in 
24 hours in June has been reported for 18 years in Tex.; for 
16 years in Fla. and Ill.; for 14 years in lowa, Kans., and 
Mo.; for 12 years in the Dakotas and Ga.; for 11 years in 
Md., Mich., Minn., Nebr., N. Y., N. C., 8. C., and Tenn. ; for 
10 years in Mass., Ohio, and Pa.; for 9 years in Ala., Ind., 
and Va.; for 8 years in Ark., La., and ape for 7 years in 
Conn.; for 5 years in Ind. T.; for 4 yearsin N. J. and Vt.; 
for 3 years in Colo., Ky., Me., and Wis.; for 2 years in Del., 
Mont., N. H., and R. I.; and for 1 year in Idaho, N. Mex., 
and W. Va. Among the heavier rainfalls reported for this 
period in June are 22.27, at Alexandria, La., 16th, 1886; 
10.70, at Pensacola, Fla., 29th, 1887; and 10.24, at Fort Grif- 
fin, Tex., 21st, 1879. 

Precipitation to equal or exceed 1.00 in 1 hour was reported 
at 13 stations in Kans., and on 9 dates, the 1st, 2d, 16th, 19th 
to 21st, 25th, 26th, and 28th; at 11 stations in Towa, and on 6 
dates, the 16th, 17th, 23d, 24th, 26th, and 27th; at 9 stations 
in Ala., and on 9 dates, the 2d, 8th, 9th, llth, 18th, 21st, 22d, 
29th, and 30th; at 7 stations in IIl., and on 6 dates, the Ist, 
3d, 10th, 15th, ‘16th, and 21st; at 7 stations in Mo., and on 6 
dates, the 4th, 5th, 6th, 10th, 19th, and 26th; at 7 stations in 
Wis., "and on 7 dates, the 2d to 4th, 14th, 16th, 27th, and 30th; 
at 6 stations N. Y., and on 5 dates, the Ist, 11th, 16th, 20th, 
and 21st; at 6 stations in Ohio, and on 4 dates, the 3d, llth, 
17th, and 19th; at 5 stations in Ga., and on 2 dates, the 6th 
and 8th; at 5 stations in Ind., and on 3 dates, the 8th, 17th, 
and 23d; at 5 stationsin Nebr., and on 5 dates, the 11th, 14th, 
16th, 24th, and 26th; at 5 stations in Tenn., and on 3 dates, 
the 16th, 17th, and 20th; at 5 stations in Tex., and on 4 dates, 
the 4th, 5th, 21st, and 30th; at 4 stations in Miss., and on 4 
dates, the 8th, 9th, 12th, and 13th; at 4 stations in Pa. +» and on 
2 2 dates, the 17th ‘and 20th ; at 3 stations in Colo., and on 2 
dates, the 25th and 26th; at 3 stations in Fla., and on 3 dates, 
the 10th, 17th, and 19th; at 3 stations in La., "and on 3 dates, 
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the 8th, 13th, and 18th; at 3 stations in Minn., and on 3 dates, 
the 2d, 15th, and 27th; at 3 stations in N. C., and on 3 dates, 
the 8th, 19th, and 23d; at 3 stations in 8. C., and on 3 dates, 
the 7th, 17th, and 23d; at 2 stations in Ark., and on 2 dates, 


the 19th and 20th; at 2 stations in Ky., and on 4 dates, the. 


5th, 6th, 20th, and 29th; at 2 stations in Md., and on 2 dates, 
the 4th and 18th; at 2 stations in Mich., and on 2 dates, the 
17th and 18th; at 2 stations in 8S. Dak., and on 2 dates, the 
13th and 14th; at 2 stations in W. Va., and on 2 dates, the 
4th and 30th; at 1 station in Ariz. on the 26th; at 1 station 
in Mass. on the 26th; at 1 station in N. Dak. on the 14th; at 
1 station in Okla. T. ‘on the 2d; at one station in R. I. on ‘the 
22d; at 1 station in Vt. on the lst; and at 1 station in Wyo. 
on the 4th. Among the heavier rainfalls noted are: 0.85 in 
10 minutes at Cleveland, Ohio, on the 3d; 2.80 in 30 minutes, 
at Madison, Mich., on the 17th; 2.25 in 30 minutes, at Morris, 
Minn., on the 2d; 2.24 in 30 minutes, at Canton, Ohio, on the 
19th; and 4.97 in 40 minutes, at Lebanon, Mo., on the 5th. 


Excessive rainfall for 5 and 10 minute periods at regular sta- |! 
tious of the Signal Service is given in the table of ‘‘ Maximum | 


rainfall in 1 hour or less.” 

In the last 21 years precipitation to equal or exceed 1.00 in 
one hour in June has been reported for 16 years in Kans.; for 
15 years in Tex.; for 13 years in Ga. and ‘Towa; for 12 years | 
in Fla., lil., Mich., and Nebr.; for 10 years in "Tenn. ; ‘for 9| 
years in the Dakotas, Mo., N. G., and Pa.; for 8 years in Ohio | 
and Va.; for 7 years in La., Minn., and 8. C.; for 6 years in 
Ind.; for 5 years in Ark., Miss., N. Y., and Wis.; for 3 years 
in ams and N.J.; for 2 years in Colo., Conn., Ky., Me., Md., 


Mass., N. Mex., and Wyo.; and for1 year in Ariz., Idaho, | 


Ind. T., , Mont., N. H., and W. Va. Among the heavier rain- 
falls reported for one hour or less in June are: 0.30 in 3 min- 
utes, 5th, 1885, 0.44 in 5 minutes, 6th, 1883, and 0.50 in 10 
minutes, 29th, 1882, at New York City; 0.37 in 5 minutes, at 
Augusta, Ga., 27th, 1888; 0.40 in 5 minutes, at Bismarck, N. 
Dak., 19th, 1890; 1.19 in 13 minutes at Anna, IIl., 20th, 187 
For 15-minute periods, 1.28, at Conception, Mo., 10th, 1890; 
1.45, at Southington, Conn., 29th, 1879; 1.56, at Fort Randall, 
8S. Dak., 28th, 1873; and 2.02, at Erie, Pa., 17th, 1886. For 
30-minute periods, 2.00, at Boston, Mass., 29th, 1879; 2.00, at 
Alpena, Mich., 24th, 1880; 2.00, at Galveston, Tex., 1 7th, 1888. 
3.03 in 35 minutes at Clear Creek, Nebr., 25th, 1882; and 3.24 
in 45 minutes, at Dodge City, Kans., 19th, 1888. 


Table of excessive precipitation, June, 1891. 


=o 
| Rainfall of : inch, 
afi > or more, in one 
State and station. 
44 
6 
o= = | 
ze < 4 | = | 
Alabama. Inches. | Inches. | Inches h. m. 
Camden ..... cove 1.20 1 00 
Fayette C. H 1.60 1 00 % 
Jasper 1.25 1 00 18 
Mobile ........ 1.80 1 00 1 
Montgomery ...... | 1.82 1 00 30 
Mountain Home.... + 2.25 200 
Blley Head... 1-72 0 2 
Arizona, 
Calabasas... ee 2.15 | I 20 26 
Arkansas, 

Lead Hill | 1600 0 45 19 
Paragould | 2.00 200 20 
Colorado 
| 1.69 10 2 

FOF lewd 9 1.37 | I 00 26 


De Land (1).... 
Fort Barrancas 
Gainesville... 
Orange City .. 
Tarpon Springs I. I 00 10 


ey 
3? 


Table of excessive precipitation—Continued. 


| 
Rainfall 2.50 | Reinfall of inch, 
inches, or 
=é or more, in one 
= more, in 24 
sour. 
State and station, ae 
aa ! 
=: « & =< = 
Georgia. Inches. | Inches. Inches h. m. 
4-00 8,9 | 2-10 | 2 10 8 
cc 1.22058 8 


| Gainesville 


East Peoria .. 
Greenville .. 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


| Mount (2). 1.04 © 40 


Atlantic 
Bancroft 


Cedar Falls 
College Springs 2.50 17 2.56 1 45 17 
COPMING 1.24 I oo 16 
1.88 1 00 27 
19.88 12-95 23,24 12.95 12 24 23,24 
Mason City... 1.52 I 00 26 
14.70 4-50 17 4-50 300 17 
Washington. 3°93 | 170 1B | 
Kansas. 
Allison.......- 
Dwight...... 
Elk Falls. 
Engle »wood . 
Fort Riley . 25 
Independence ....... 10.84 3°25 2-06 | I 00 2 
La Harpe...... 11.59 2.80 26 | 2.78 25 26 
16 3.29 I oo 16 
Manhattan $00 | 16,27 |. 
| 20,2% 1.74 I 20 
POURS eee | | 2-38 | I 
Topeka........ | BOL GO 
TOFOMLO eoo| gett 21 | 1-38 | 0 20 Ig 
Kentucky. | | 
Caddo .... leo | 1.§0 | I 00 5 
Do.. , 2.00 | © 30 6 
Do.. ee oe 1600 00 20 
Franklin eves | 2-65 20 eee 
Louisiana, 
Baton Rouge 1.55 | 10 | 
Cheneyville I-94 I 40 I 
I.0r | I 00 8 
Jackson Barracks..... 3°40) 15,16 
Maryland. | | 
Cumberland (1) | 18 | 2.00 I 00 | 18 
Massachusetts. } 
Fiskdale I-12 | 0 25) 26 
30 17 
© 25 17 
I 00 18 
3°97 | 23,24 1-36) 045) 15 
MOMTIS 2-25 | 30 | 2 
Gain’ 1-00! 0 55 | 27 


| 
Ox 03 8 
2.00 | I 45 6 
q Uinois. | 
| O 55 10 
2-75 BO 
1.35 0 35 I 
Indiana, 
| O §O 17 
96D 23 | 3-00 | 2 00 23 
20 
ae | 17 
17 
Towa, | 
26.68 | $26 16,17 | 5-26 | § 30 16,17 
«30 | 23,24 | 6.60 | 6 30 | 23,24 
3-98 | 17,15 1.35 0 45 27 
2631 | 2 00 24 
! 
| 
3 
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Table of excessive precipitation—Continued. | Table of excessive precipitation—Continued. 
Rainfall 2-50 Rainfall of inch, 25 | Raintall 25° | Rainfall of x inch, 
Ad or more, in one or more, in one 
State and station. | po bane | State and station. a | 
Minnesota—Continued, Inches. | Inches. Inches h. m., South Carolina. Inches. | Inches. Inches h. m. 
Bheldon 16, 17 | Branchville ... | O 30 7 
Mississippi. | Hardeeville ..... seve vee 2-86 | 16,17 | 2-73 | 30 17 
Meridian..... 3-67 8,9 | 1-78 | 0 50 | Huron..... secs 1.36 | 1 15 13 
Palo Alto....- 900 2-55 10 | 300 14 | 3-00 | 2 40 14 
Ship Island. 2-76 | | Saint Lawrence .........++- 3°75 | 15) 16 
UMiverSity 1.50 | I 20 g | 
2.00 | I 00 12 | Covington 
Missouri. | Dyersburgh (2) ......... 
Booneville 12.05 2-89 8,9 1181/1 20 to | Grand Junction..... 
CAlifOrmia 23-90 3-50 B Jacksboro ....... 
East Lynne .... 10. 37 2-75 | 2829 eee | 2.49 30 20 
Lamonte (2) 2.75 I | 1.69 1 00 6 | | | 
L@DANON. 11-67 6.85 5,6 | 4-97 © 40 5 | Arthur City ........ I OS 30 
PrinCeton ee 1.88 1 10 10 | + 299 15 
1.96 1 35 26 | Quanah..... 12625 | 12-25 | 4,5 12.25 | 7 00 45 
Springfield "I-24 | 1 05 19 | Round Rock.........- | I 00 | 5 
ole evess 1.25 | I 00 4 | Weatherford 2.90 5,6 | 2.00 | 25 5 
Nebraska. Vermont, 
Beaver City 3-23 16 ove | Charleston 2.78 7 
Culbertson (1)... | 2 00 11 | Wisconsin, } 
Fremont .......--- .00 | Dodgeville | I-17 | I 05 27 
Long Pine ........ +00 coe | Remosha 3-32 | 3 
Marquette... -50 | Mauston ......... os 2:90] 19,19 
Minden | Meadow Valley ...... ++| 1603 | I 14 
NOrfOlle © 30 24 | Menomonie...... | 1-00 | © 30 27 
5-00 16 | 5.00 3 00 16 | Milwaukee 2-53 | 2,3 | 1-27 | 0 35 3 
| 2.88 14 | New Holstein | 4-60 | 16 
Purple Cane........ 340 Fort 4-00 | 4 | 4-00] 1 30 4 
Weeping SIDE abbosevcacdssedue=<ssesdebedoticanbell Ps Received too late to be used in general discussion for June, 1891. 
13. 10.11 Kentucky. 
‘reehold...... 3°55 
Imlaystown | 3.05 Laredo | 1-00 | 0 20 17 
New York. | ; 
Honeymead Received too late for publication in May, 1891. 
Humphrey «| 2-65 
3°57 Laredo 1650] I 00 5 
Perry DO. | 13 | 2-50 | 2 00 13 
North Carolina. DO. | 22,23 
opp 1.17 I 00 MAXIMUM RAINFALL IN ONE HOUR OR LESS. 
North kota. | | 
Church’s Ferry 2.64 12 The following table is a record of the heaviest rainfall dur- 
| linge June, 1891, for periods of five and ten minutes and 
Steele 4-00 120) 14/ hour, as reported hy regular stations of the Signal Service 
Canton 10-83 3-60 17 | 1.85 0 30 17 furnished with self-registering gauges: 
Cleveland (Hyde).......... 06060066 0.85 | Io | 3 Maximum fall in— 
1-15 © 35 | 
1.85 | 0 30 17 Station. Tae 
I. ° 
+00 3-00 300) 2 Inch | Inch. Inch. 
| ... | Bismarck, N. Dak......... 14 | 0.55 | 14 0-93 14 
Pennsylvania. | Boston, Mass 22 0.17 | 22, 035 2 
Grampian Hille... 3-20 30 | 3-20 2 20 30 | Buffalo, N.Y..... 21 0.25 | 21 
Johnstown 2.50 | Cincinnati, Ohio ....600 coe] | O27 | 3 0.35 
I 00 17 | Chicago, Il] ..... 0220 28 | 0.20? 2 
I 30 | 17 | Cleveland, Ohio 0. 47 3 0-61 3 II 
. : I 30 | 17 | Denver, Colo..... soveecces 0. 10 16 0.12 1 0. 16 | 16 
le od]: 2B Detroit, Mich ......... oo] O29 22; 048 22 0.74 22 
Rhode Island. Dodge City, Kans... 0. 25 5| 040 | | *4 5 
1.70,145| Duluth, Minn........ 0.10 0.30) 
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Maximum rainfall in one hour or less—Continued. Utah, Wis., Wyo., Okla. T. 3d, Ill., Ind., Iowa, Ky., Mo., N. 
C., Ohio, Okla. T., Tenn., Va., W. Va., Wis., Wyo.,S.C. 4th, 

Maniouae Se Mo., N. Mex., Wyo. 5th, Mo., N. Mex., N. C., Tenn., Va., S.C. 

Station. ~~ 6th, Ark., Ga., IIl., Mo.,Ohio, 8. C., Tenn., Tex., Wash., Wis. 


| § min. Date. |romin.| Date, | rhour.| Date. | 7th, La., Miss., Mont., Pa., 8. C.,8. Dak, Tenn. 8th, Ala., 
t ~~~ | Miss., Pa., Tenn. 9th, Fla., La., Miss., Mo., N. Dak., 8. Dak., 


Wyo. 10th, lowa, Miss.,Ohio. 11th, Ark.,La.,N. Mex. 12th, 
Galveston, 35 29, Fla., Nev., N. Mex., N. Dak., Tenn., Utah. 13th, Ark., Kans., 

Kansas | - Nev., Cal., N. Dak., Utah. 14th, Kans., Nebr., N. Dak.,S. Dak., 
4 Tex., Wis.,Wyo. 15th, Ill., Kans., Nebr., N. Mex., Tenn., Tex., 
Memphis, Tenn cones 0-25 | 10,29, 0-40 o7o 1,29 Wyo. 16th, lowa, Kans., Pa., Tex., Vt. 17th, Pa., Wyo. 18th, 
Now Orleans, Lah | Ohio, Oregon, Wash., Wyo. 19th, Ark., Kans., Wyo., 
Norfolkey Via... 0. 16 18) O18 0.22 20th, Ark., Ill. 21st, Cal., Oregon, Pa.,S. Dak. 22d, Mont., N. 

iladeiphia, Pa | 0.20 I 0.31 I 
Philadelphia Water Works ............ 0.11 on Mex., Oregon. 23d, lowa,N. Dak. 24th, lowa, Minn., Nebr., 
Wis. 25th, Colo., La., Nebr., Wyo. 26th, Ariz., Mont., Nebr., 
Saint Paal, MD inemnncveccepacncssagebpesceccclocesoosslacensessleqagooseloseapebalpevesces N. H.,N. Y., Pa., Vt., Wyo. 27th, lowa, Kans., Minn., Mont., 
San Francisco, Gil Ns Mex. 28th, Colo., Ill., Iowa, Kans., Minn., Miss., Mo., S. 
a 0. 23 8| 0.32 8 O48 8 Dak. 29th, lowa, Kans., Ky., Miss., N. Mex., Ohio, Tenn. 

Wilmington, 8 — Pa., 8. C., Tenn. Sleet was reported on the Ist at 

van, Utah. 
* Register not working. t Not sufficient to register. SNOW (in inches and tenths). 
‘HAIL. Monthly snowfall was reported as follows: Colorado.—Stam- 


Description of the more severe hail storms of the month is ford, 9; Climax, 6.5; Carson, 1.5; Breckenridge, 1; Como 
given under “ Local storms.” Hail was reported as follows: (near), Fort Lewis, and Red Cliff, trace. Nevada.—Palmetto, 
Ist, Ill., lowa, Kans., Ky., Mo., Nebr., N. H., Tex., Utah, Wis. 6; Austin, 4; Belmont, Eureka, and Pioche, trace. Oregon.— 
2d, Ala., Iowa, Kans., Mo., Nev., N. H., N. Y., Pa., 8. Dak., Silver Lake, trace. Utah.—Mount Carmel, 2; Losee, trace. 


WINDS. 


The prevailing winds during June, 1891, are shown on Chart | thunder and rain storm at night caused some damage. At 
II by arrows flying with the wind. In New England, over the Alta, lowa, a horse was killed by lightning. A thunder-storm, 
southern and northern plateau regions, and along the middle with heavy rain and light bail, moved e. by ne. over Fairmount, 
Pacific coast, the winds are generally from southwest to north- Kans., in the afternoon, flooding houses and washing out rail- 
west; along the immediate south Atlantic coast, from south to road tracks. Heavy rain, hail, and thunder-storms in South 
southwest; along the east and south Florida coasts, in the Dakota washed out railroads and caused other damage. A 
west Gulf states, the Rio Grande and Missouri valleys, and on heavy wind, rain, and hail storm was reported at Darlington, 
the middle and southeast slopes of the Rocky Mountains, from Wis., in the evening. 
southeast to south; in the east Gulf states and upper Missis-| 2d.—At Williamstown, Mass., a church was struck by light- 
sippi valley, from east to south; in the upper lake region, from ning. A heavy storm of wind, rain, and hail caused damage 
north to east; on the north Pacific coast, from south to west; inthe Mohawk Valley, N. Y. A wind storm wrecked four houses 
on the south Pacific coast, from west to northwest; at Tampa, and eaused other damage at Mount Carmel, Pa., in the even- 
Fla., from the northeast; and in the middle Atlantic states, ing. Severe local storms occurred in northern Ohio, and high 
the interior of the south Atlantic states, the Ohio Valley and wind prevailed throughout the state. A thunder-storm, with 
Tennessee, the lower lake region, the extreme northwest, on high wind, caused some damage at Louisville, Ky. Heavy 
the northeast slope of the Rocky Mountains, and over the thunder-storms visited southern Indiana in the afternoon and 


middle plateau region, variable. evening. Severe storms also occurred in the upper Mississippi 
HIGH WINDS valley, and from the west part of the Lake region over the 
‘ ‘Dakotas. At Cadiz, Wis., a thunder-storm, with high wind 


{In miles per hour.) 

Wind velocities of 50 miles, or more, per hour were reported | #24 hail, moved northeast in the evening, blowing down tim- 
at regular stations of the Signal Service, as follows: 2d, 60,|€™ aud killing stock. | At Duluth, Minn., ° schooner was 
se., at Lexington, Ky. 3d, 59, w., at Saint Louis, Mo. 4th, wrecked and the captain was drowned; schooner valued at 
60, s., at Fort Canby, Wash. 8th, 50 se., at Fort Sully, S, %4,500, and cargo at 85,000. At Watertown, S. Dak., a storm, 
Dak. 9th, 56, se., at Huron, 8. Dak. 13th, 56, se., at Huron, | with light thunder and hail, moved east of north from 3 to 4 
S. Dak. 14th, 54, ne., at Bismarck, N. Dak. 17th, 54, s., at P>™+> central time, hail ob some damage to frail buildings. 
Fort Canby, Wash. 18th, 54, w., at Fort Du Chesne, Utah. | At Hazel, 8. Dak., a hai — with some thunder and light- 
21st, 84, w., at Cairo, Ill.; 50, w., at Winnemucca, Nev. 26th, = 

58, at City, 20th, 08, ow., a6 Lexington, Ky. ‘sixteen buildings destroyed. A heavy thunder and _ hail 
LOCAL STORMS. storm occurred at Oklahoma City, Okla. T., in the afternoon 
Ist.—A severe thunder-storm, with rain and hail, passed and evening. 

east over Winnebago county, Ill., in a path about 4 milesin) @d.—Severe storms occurred from North Carolina and the 
width, at 5 p.m.; wind damaged buildings to the extent of middle Atlantic states over the Ohio Valley and the upper 
about $5,000, and crops and trees were injured by hail.- Heavy lake region. A heavy wind and hail storm caused damage to 
thunder-storms occurred in other parts of IMinois on this date. buildings, ete., near Soapstone Mount, N. C. A thunder- 
A severe thunder-storm, with high wind, visited Cincinnati, storm, with high wind, passed over Wadeville, N. C.; forest 
Ohio, and Covington, Ky., in the afternoon. In Covington | and fruit trees were blown down. Considerable damage was 
lightning struck in several places, and a dynamo belonging to | caused by a thunder and wind storm at Lynchburgh, Va. At 
the Cincinnati Electric Light Company was reported fused and Ox Bow, W. Va., trees were blown down and crops de- 
practically destroyed. Several houses were unroofed by high stroyed by a thunder, rain, hail, and wind storm in the after- 
wind at Shelbyville, Ky. At Sioux City, Iowa, a violent/ noon. Damage was also caused to buildings, timber, and 


| 
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stock at Tyler Creek, W. Va. A thunder-storm moved east Birmingham, Ala. Severe storms occurred in Worth and Jack- 
over Pittsburg, Pa., in the afternoon, unroofing a number of son counties, W. Va.; in Jackson county two boys were re- 
buildings and prostrating trees. During a dense fog the ported killed by lightning. A severe thunder, wind, and rain 
night of the 3d—4th three vessels went ashore near Erie, Pa. storm occurred at Cairo, Ill.,in the evening. A heavy hail 
At 5.30 p. m., 75th meridian time, a heavy hail storm moved and thunder-storm moved southeast over Olney, IIL, about 6 
northeast over the suburbs of Cincinnati, Ohio, some of the p. m., in a path about one-half mile in width, causing consid- 
bail-stones being as large as hickory nuts; others were flat and erable damage. A storm of heavy rain and light hail occurred 
about the size of a silver quarter of a dollar; the width of the at Racine, Wis., in the afternoon. A storm, with funnel- 
path was about one-fourth mile, and its length 2 to 3 miles; shaped cloud, was reported in Henry Co., Mo. A thunder arid 
the hail was reported the heaviest ever known in the vicinity wind storm caused damage at Conway, Ark. 
of College Hill and Mount Healthy, where several barns were | 7th.—A water-spout was observed 5 miles se. from South- 
unroofed by wind. A hail storm, with thunder and lightning, | port, N. C., at 6.30 a. m.; the column moved east, and about 5 
moved southeast over New Philadelphia, Ohio, in the after- | minutes after it was first observed seemed to contract and draw 
noon. In the evening, during a heavy thunder-storm, achurch up to the cloud above. A very destructive hail storm was re- 
was struck by lightning, and streets were flooded at Salem, | ported in Pittsylvania Co., Pa., in the afternoon. During a 
Ohio. A heavy rain, hail, and thunder-storm moved east over heavy rain and thunder-storm at Nashville, Tenn., 200 tele- 
Clyde, Ohio, in the morning, causing about $5,000 damage, phone wires were burned out by lightning. A rain and hail 
mostly to glass and roofs. At Sandusky, Ohio, several build- | storm caused damage to crops in the northwest part of Tipton 
ings were struck by lightning, and large hail fell across the Co., Tenn. A water-spout was observed in the Gulf southeast 
bay. During a thunder-storm in the afternoon a man was/of Galveston, Tex., about 5 a. m., moving nw.; it was ap- 
killed by a falling tree at Cavett, Ohio. A church was re- parently about 50 yards in diameter and carried up a heavy 
ported wrecked and several houses were unroofed at Salina, spray of water which fell back into the Gulf in torrents. A 
Ohio. Damage to trees and buildings was also reported at sudden rise in the Colorado River, Texas, submerged cotton 
Xenia, Portsmouth, and other points in Ohio. Heavy local | fields and caused other damage; the river is said to have risen 
storms occurred in Indiana. At La Porte, Ind., a storm of | 5 feetin 5 minutes, and 12 feet in3 hours at Austin, Tex. Thun- 
thunder, rain, and hail about 6 p.m. damaged buildings to der, rain, and hail storms caused considerable damage in South 
the extent of 85,000 to $8,000. Heavy storms occurred| Dakota. A well-defined funnel-shaped cloud was observed 
throughout northern Kentucky. During a thunder-storm at | northeast of Rapid City, 8. Dak., at 8.15 p. m., 75th meridian 
Covington, Ky., in the afternoon, the walls of a railroad ma- | time. 
chine shop were blown down, killing one person, and causing! S8th.—A severe thunder-storm visited Wilmington, N. C., 
damage to the extent of about $3,500. At Augusta, Ky., a|in the early morning; switch boards in the telegraph and tele- 
thunder, rain, and hail storm in the afternoon caused 25,000 | phone offices were burned out, and two houses were struck by 
to $10,000 damage to buildings. Local storms occurred in/|lightning. Lightning struck several buildings at Okolona, 
Illinois and eastern Missouri. At Saint Louis, Mo., the wind Miss.’ At Rutherford, Tenn., a man was killed by lightning. 
reached 59 miles per hour for 10 minutes at 9.55 p.m. Local) @th.—A hail storm caused considerable damage near 
storms and hard gales prevailed over the upper lake region. | Davis, La. 
Excessive rainfall caused damage at Milwaukee, Wis. Sev-| LOth.—A heavy wind and rain storm was reported at 
eral vessels were wrecked on Lake Michigan. The storm was | Black Rock, Ark., at night. A storm damaged buildings and 
very severe over the west part of Lake Superior. crops in the north part of Cooper Co., Mo., in the evening. 
Ath.—A wind storm caused damage at Benson, N. C., and; 11th.—Heavy thunder-storms occurred in the lower lake 
destructive wind and hail storms visited Robeson and Colum- | region and Saint Lawrence Valley. A man was reported killed 
bus counties, N. C., in the afternoon. A thunder-storm, with | by lightning near Hopkinsville, Ky. A cloud-burst occurred 
excessive rainfall, moved southeast over Baltimore, Md., from | in Laclede Co., Mo., at night, submerging farms and destroy- 
5.15 to 7.35 p.m. The wind veered from se. at 5 p. m. to nw.| ing crops. During a thunder-storm at Athens, Ga., a house 
at 5.15 p. m., and to ne. at 5.25 p. m., when a velocity of 40) was struck by lightning and two persons were seriously 
miles per hour, and an extreme velocity of 50 miles, was| injured. 
reached; the gale lasted 15 minutes, and at 8 p.m. the wind) 12th.—A number of buildings were struck by lightning 
was e.; considerable damage was caused by wind and water. | and burned in Maine. Severe thunder-storms occurred along 
Two steamers were driven ashore during a gale near Erie, Pa. the New Jersey coast in the afternoon; at Hammonton, N.J., 
A thunder-storm moved east over Albion, Ill, at 5 p. m., kill-| 3 persons were killed by lightning; the Cape May lighthouse 
ing one person, injuring another, and damaging buildings and | was struck by lightning. At Vicksburg, Miss., a thunder- 
crops to the value of several thousand dollars. A thunder-| storm, with heavy rain, oecurred in the evening; 2 inches of 
storm moved southeast over Newton, Lil., at 2.30 p. m., caus- | rainfall were measured for one hour, and damage was caused 
ing some damage to buildings. Severe local storms occurred to crops, ete. A man was reported killed by lightning at 
in southern Indiana. At Woodlawn, Ky., a barn was struck | Forest Hill, Tex. One person was reported killed and 2 
by lightning and several valuable horses were reported killed. injured by lightning at Little Falls, Minn. Heavy storms oc- 
Storms did much damage at various points in western Missouri. | curred in North Dakota, some damage being reported by light- 
During a heavy rain storm at Chillicothe, Tex., in the evening, | ning and wind along the Red River. 
out-buildings were washed away and feur men were reported) 18th.—A cloud-burst caused great damage in Greene Co., 
drowned. Tenn.; several houses were carried away, crops were destroyed, 
&th.—A violent wind storm visited Christian Co., Ky.,| and stock drowned. 
in the evening, doing great damage to property near New-| 14th.—A tornado occurred at Milwaukee, Wis., in the 
stead. At Lebanon, Mo., a hail storm was destructive in a afternoon. The storm-cloud was first observed from the Sol- 
path about one-half mile in width and five miles in length. A | diers’ Home at 3.51 p. m., 75th meridian time, moving rapidly 
horse was killed by lightning near Ansley, Nebr. A severe northeast. It appeared as a seething, writhing mass, revolv- 
thunder-storm occurred at Guthrie, Okla. T. Destructive | ing from right to left, and the extreme front was snowy white. 
cloud-bursts were reported in north-central Texas and south- It was apparently several hundred feet above the earth, and 
west Indian Territory. was attended by an incessant display of lightning, heavy rain, 
6th.—A severe thunder-storm passed over Worth Co., Ga.,/ and hail varying in size from a pea to a hickory nut. The 
between 5 and 6 p. m., and hail fell in a narrow strip, doing lightning was very vivid, appearing like huge tongues of fire. 
damage to crops, etc. A hail storm damaged corn and cotton The path of the storm changed to north and then to northwest. 
at Florence,S.C. A heavy thunder-storm was reported at |The force of the storm was spent about one-half mile north of 
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marked outside of the eity limits, where it was about 300 
yards in width. The storm moved from the Soldiers’ Home to 


the city limits; the path of greatest destruction being most | shaped cloud of a light color was reported, which moved east 
with a whirling motion, damaging buildings, etc., to the ex- 


tent of about $1,000. At Farmington, Ill., a cloud-burst 


where its destructiveness ceased, a distance of about 3 miles, | caused swollen streams, and 3 children were drowned. A very 


in about 10 minutes. When the downpour of rain and hail had 
lessened in some degree the storm-cloud presented a baggy ap- 
pearance, and its action indicated that a funnel or dangling 


‘heavy rain storm was reported in the valley of the Illinois 


River. During a thunder-storm at Chattanooga, Tenn., in the 
afternoon, 1.67 inch of rain fell in 53 minutes; this was re- 


spout was lowered at the corner of 29th and Cedar streets, ported the heaviest rainfall on record at that station for the 
where a house on the east side of the track was partially over-| period, and much damage was caused by flooding of streets 


turned and left leaning against a large tree, the upper part of 
which was carried away. At the corner of 36th and Chestnut 
streets a house was carried some 50 feet. Other buildings 
were injured and many trees uprooted, the débris being thrown 
in confusion in the centre of the track. The estimated damage 
was placed at $4,000. The temperature had been high during 
the day, reaching 84° at the Milwaukee Signal Office in the 
afternoon. No marked fall in temperature attended the ad- 
vance of the storm-cloud, aud at the Signal Office, three miles 
to the eastward of the storm, the thermograph shows a decided 
rise in temperature. The barograph registered a slight rise 
about 3 p. m., 75th meridian time, but no change about 4 p. m. 
A thunder-storm prevailed over the city during the passage of 
the tornado, excepting along the lake front, where the amount 
of rainfall was inappreciable; at the Signal Office but 0.12 inch 
of rain fell, but the rainfall was heavier just west of the city 
limits; and the fall of rain and hail in the few minutes occupied 
by the passage of the storm-cloud was estimated at 1.00 inch. 
Heavy thunder-storms occurred in eastern Illinois. During a 
thunder-storm at North Platte, Nebr., hail about one inch in 
diameter fell for 5 minutes. Heavy rain, hail, and thunder- 
storms occurred in the Dakotas; at Bismarck, N. Dak., the 
wind reached 54 miles per hour at 1.18 a. m., 75th meridian 
time. 

16th.—A violent thunder-storm moved east over Vevay, 
Ind., in the morning; a large barn was struck by lightning 
and burned. A severe storm was reported in the southern 
part of Beaver Co., Okla. T., in the evening. 

16th.—Heavy thunder and rain storms occurred in Fred- 
erick Co., Md., in the afternoon. At Bayonne, Hudson Co., 
N. J., @ heavy storm occurred in the afternoon; houses were 
unroofed, trees blown down, and one building was struck by 
lightning and burned. There was also some destruction of 
sailing vessels on the Kill von Kull. The storm is reported as 
having exhibited some of the characteristics of a tornado, as 
shown by the position of uprooted trees. Severe storms oc- 
curred in Wayne, Berks, York, and Cumberland counties, Pa. 
At Dyberry trees and buildings were struck by lightning and 
two barns were burned; one person was killed and others were 
stunned by lightning; and hail damaged plants. At Boyd’s 
Mills a number of buildings were destroyed by wind, others 
were struck by lightning and burned, and one man was killed 
by lightning. Casualties from lightning were reported in the 
other counties named. Onondaga and Oswego counties, N. Y., 
were visited by heavy thunder-storms. An unusually severe 
thunder-storm was reported in Berkeley Co., W. Va., at night. 
One of the heaviest thunder-storms of the season occurred at 
Cairo, Ill., in the afternoon; a house was struck by lightning. 
A man was killed by lightning near Alliance, and a child near 
North Royalton, Ohio. During a thaunder-storm at Saint Louis, 
Mo., a tree in Forest Park was struck by lightning, and one 
person was killed and four rendered unconscious. Heavy 
thunder-storms occurred in Mississippi, causing some damage 
to buildings, crops, and trees. Severe thunder and rain storms 
caused damage in the lower Missouri valley, and a destructive 
hail and thunder-storm occurred near Berlin, Tex. In Ida Co., 
Iowa, a cloud-burst caused great damage to property in the 
bottom lands. 

17th.—Heavy rain and thunder-storms occurred in east 
Maryland, New Jersey, southeast New York, east Pennsy!- 
vania, and Connecticut, where buildings were struck by light- 
ning and crops injured by hail. At Narrowsburgh, N. Y., a 
man was killed by lightning. At Douglasville, Pa., a funnel- 


houses. 


Heavy rain caused damage by flood in parts of 
Iowa and Nebraska. 

18th.—A severe storm was reported in Aroostook county, 
Me. A destructive cloud-burst occurred at Leechburgh, Arm- 
strong county, Pa. Several buildings were struck by lightning 
and live stock killed near Garrettsville, Ohio. Heavy thunder 
and rain storms occurred in Illinois and Indiana, and great 
damage was caused by swollen streams. 

19th.—Severe local storms were reported the night of the 
19-20th in Kentucky, resulting in considerable damage to 
property and some loss of life. Monroe and Metcalfe counties 
suffered severely, and the storm was very destructive in Wash- 
ington county. The storm was also severe in central Illinois and 
in parts of Ohio. At 9p.m.,local time, a storm moved north- 
east near Sylvania, Mo.,in a path about one-fourth mile in 
width, with heavy rain, thunder, and lightning; five houses 
were destroyed, and much damage was done to orchards. 
Destructive storms occurred in northern Arkansas. At Fort 
Smith, Ark., large hail fell, damaging crops, etc. The area of 
heavy rainfall extended over Kansas and Nebraska. At 
Arkansas City, Kans., a storm moved east at 3.30 p. m., with 
light rain and exceptionally large hail-stones, which fell spar- 
ingly over a space about two miles square. The width of path 
of greatest destruction was about 300 yards. There seemed 
to be three distinet, small storms two to four miles south of 
Arkansas City. But little damage was done, except by hail. 
Three children were reported drowned by the washing away 
of a school-house at Norfolk, Nebr. 

2ist.—Heavy thunder-storms caused some damage in 
Maryland and Delaware. A cloud-burst was reported near 
Pheenixville, Pa. At Knoxville, Tenn.,a man was killed and 
a house was struck by lightning. At 4.10 p. m., 75th meridian 
time, a thunder-storm, with exceptionally heavy rain, thunder, 
and lightning, moved northeast over Cairo, Ill., causing dam- 
age in the city to the extent of about $5,000, and great destruc- 
tion was reported in the surrounding country. At Charleston, 
Mo., a storm moved northeast in a path 300 to 500 yards in 
width, at 3 p. m., with thunder and lightning and very heavy 
rainfall; damage in the city about $7,000. Severe thunder- 
storms were also reported in Arkansas and Nebraska. 

224.—At Wilson, Ga., a man was reported killed by light- 
ning, and 2 persons were reported killed by lightning near 
Jesup, Ga. A man was reported fatally injured by lightning 
in Jackson county, W.Va. A severe wind storm destroyed 
buildings at Oakdale, Cal. 

234.—Exceptionally heavy rainfall at Storm Lake, Iowa, 
washed out bridges, ete. Heavy rainfall at night caused dis- 
astrous floods in northwest Iowa. In Cherokee county the 
rainfall was the heaviest ever known in that section, 12.95 
inches falling in 12 hours and 24 minutes at Larrabee. A 
storm, with funnel-shaped cloud, occurred at Sutherland 
O’Brien Co., Iowa, in the evening, the damage by wind and 
rain being estimated at $15,000. At Wild Rice, N. Dak, a 
thunder and hail storm occurred in the evening. 

24th.—Heavy rain and floods continued in northwest 
Iowa. At Palmer, Nebr., 4 funnel-shaped clouds (probably 
‘‘ prairie twisters”) were observed, with very little rain and 
some thunder and lightning; heavy rain followed at night, 
washing out railroad tracks. Near Schuyler, Nebr., 2 build- 
ings were struck by lightning. A destructive cloud-burst was 
reported in Cherokee Co., N.C. At Marksville, La., a man 
and a horse were killed by lightning, and damage was caused 
to farming and other property during a thunder-storm. At 
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Eastport, Me., some damage was caused by lightning. A 
wind storm damaged fruit trees at Winters, Cal. 

25th.—A heavy rain and hail storm passed over the east- 
ern part of Colorado in the afternoon. A heavy hail storm 
moved from the north suburb of Denver to about Plattville, 
Weld Co., whence the course was eastward. The storm was 
most severe in the vicinity of Longmont, one of the finest 
agricultural districts in the state, where hail-stones of unusual 
size caused great destruction of grain. Lightning caused 
some damage but no fatalities were reported. Heavy rains 
caused washouts, delaying railroad traffic. In the vicinity of 
Denver the hail-stones were very large, and glass one-fourth 
inch in thickness was broken. 

26th.—A heavy thunder-storm occurred at Middletown, 
Conn.; a factory building was struck by lightning and a num- 
ber of persons were rendered unconscious. At Mount Carmel, 


Pa., a storm moved south of east, with light rain, thunder, | 


and lightning, at 2.40 p.m. At Natalie, 3 miles from Mount 
Carmel, the storm lasted 3 minutes; 6 men were killed by the 
wrecking of a coal breaker. The breaker was a substantial 
building, 150 feet in length, and stood 155 feet above its founda- 
tion; it was valued at about $20,000. A thunder-storm, with 
rain and hail, occurred at New York City in the afternoon. A 
small storm, somewhat tornadic in character, passed over Troy, 


N. Y., causing damage to the extent of about $2,000. Near 


Omaha, Nebr., heavy rains caused washouts on railroads, 
swept away bridges, flooded sewers, etc. At Genoa, Nebr., 
railroad traffic was impeded by water flowing over the tracks. 
At Galveston, Tex., lightning exploded 3 powder magazines 4 
miles west of the city; 1 person was fatally, and 12 persons 
more or less, injured. The value of the powder destroyed was 


nN at $17,500; damage was caused in the city by the 
shock. 

27th.—At Amana, Iowa, 2 houses were struck by lightning. 
A heavy wind squall in the afternoon, with heavy rain, thun- 
der, and lightning, caused damage to buildings and trees at 
Des Moines, lowa. Thunder-storms caused damage in north 
Missouri, and thunder-storms, with unusually heavy rain, 
occurred in North Dakota and Minnesota. At Saint Paul, 
Minn., a house was struck by lightning, and 3 persons were 
seriously injured. Near Red Wing, Minn., crops were injured 
by high wind and heavy rain, and some damage was caused 
by lightning. Lightning struck several houses, causing slight 
damage, at La Crosse, Wis. 

28th.—At Louisville, Ky., a thunder-storm, with high 
wind, prevailed between noon and 1 p. m., causing damage to 
trees, chimneys, etc. A storm, with heavy rain, thunder, and 
lightning, moved northeast over Dillsborough, Ind., at 5p. m.; a 
whirling motion from right to left was reported ; trees were torn 
up by the roots, some of the tops pointing east and some west. 
At Centralia, Ill., a heavy thunder-storm, with hail, moved 
northwest at 4 p. m., damaging buildings. Heavy hail storms 
injured crops in Iowa. Near Cresco, [owa, hail-stones were 
reported as large as walnuts, and the storm was reported the 
severest hail storm ever experienced in Howard county. The 
storm was also very severe in Jasper, Montgomery, and Grundy 
counties. A heavy hail storm occurred at Dodge City, Kans., 
in the afternoon, causing some damage to crops. 

29th.—Hail storms were reported at points in the Ohio, 
middle Mississippi, and lower Missouri valleys, and in the 
east Gulf states, causing damage to crops, ete., and heavy rain 
‘caused damage in the lower Missouri valley. 


INLAND NAVIGATION. 


Heights of rivers above low-water mark, June, 1891 (in feet and tenths). 


leg 
é Highest water. Lowest water. = 
| 22% pate. Height. Date. Height. 
| | 
Red River | 
Shreveport, La 29-9 26, 27 17.6 11 11-4 
Arkansas River. } | 
Fort Smith, Ark | 22-0 | 8 20-4 19 8-7 | 
Little Rock, Ark 23-0 19-8 21 | 107 
Missouri River. | 
Fort Buford, N. Dak ..........+++ 28 16.0 43 
Sioux City, lowa 18.7 19 13-3 9-6 
Omaha, Nebr .........00sceeeeeees 18.0 29, 30 14-4 8 | 9-6 4-8 
Kansas City, Mo 21-0 3o 22.8 I 13-3 95 
Saint Paul, Minn .........++-se00 14-0 | I 2-9 14, 15, 26 2-5 0-4 
La Crosse, Wis ...... 13-0 24-26, 30 4-6 13s 14, 15 3-7 0-9 
Dubuque, lowa | 16-0 3,30 4:9 16,17 | 35 1-4 
Davenport, | I§-0 6,7 3-4 16, 17 | 2.3 
Keokuk, lowa ..... 14-0 9 4-3 17 2-5; 1.8 
Saint Louis, 30-0 25 23.0 3) 13-9 Q-1 
. | 40.0 14,15 26-3 | 
Memphis, Tenn 33-0 17 20-3 7,8 | 
Vicksburg, Miss | 41-0 21, 22 29-3 2,3 17-5 11-8 
New Orleans, La | 13.0 25 9-0 13514515 | 6-7 2-3 
Ohio River. | 
Pitteburg, Pa ......ccrccccccccces| 22.0 8 II.9 30 | 2.9 9-0 
Parkersburgh, W. Va............. 38-0 24 16.0 20 5-7 10-3 
Cincinnati, Ohio ... 45-0 Ir | 245 I} 137) 10 
Louisville, Ky | 24-0 12 10-1 §6 45 
Cumberland River. } 
Nashville, Tenn ..... 40-0 | 26 13-1 3455 | 22) 1009 
ennessee River. 
Chattanooga, Tenn 33-0 | 26; 7-6 7 3-9 37 
eer 29-0 | 22 | 39 30 | 1-5 2.4 
la River | 
Pittsburg, Pa ...... “29.0 | 8, Ig 30) 29 go 
nah River | ‘ 
A GR 32-0 | 13 12-4 30 | 5. 
Willamette River. | | 
Portland, 15-0 7| 30 12.2 
ehanna River. 
PR 17-0 | 24 | 6-2 2.0 4-2 
labama River. | | | 
Montgomery, Ala& 48.0 12; 30) 5:8 
FLOODS. 


Destructive floods in the smaller streams of the central val- 
leys are not uncommon in June. 


On the 5th heavy rains had raised the Pease River, Tex., 
three feet above the previous high-water mark, submerging 
‘railroad tracks and damaging crops. On the 5th the smaller 
rivers and streams in south-central Missouri were higher than 
for several years. In southeast Kansas, and Indian and Okla- 
-homa Territories, streams overflowed their banks, causing 
damage to railroad and farm property. High water in the 
Colorado and Red rivers submerged fields in Texas on the 7th 
| and 8th. A report from Denison, Tex., dated the 8th, stated 
that the Red River was higher than at any time since 1867, 
and that communication with Indian Territory was cut off by 
the flooding of railroad tracks, and reports from other points 
along the Red River show that several persons were drowned 
and that great damage was caused to corn, cotton, and small 
grain. 
| On the 18th much damage was caused to farm and other 
/property in central [llinois by the overflow of streams. At 


‘Saint Vrian’s River, Colo., overflowed its banks, doing much 
damage to growing crops. The Shenandoah River overflowed 
its banks in Shenandoah Co., Va., inundating farming lands. 
A rapid rise was reported in the Missouri River at Kansas 
City, Mo., on the 21st. On the 22d the Missouri River was 0.8 
foot below the danger-line at Kansas City, and considerable 


‘* damage by overflow was reported along the Missouri and 


Kansas rivers. 

From the 23d to 28th destructive floods along the Little 
Sioux River, resulting from excessively heavy rainfall, occurred 
in northwest Iowa, the loss being greatest in Cherokee county, 
where more than fifty houses were swept away and as many 
more flooded, and a number of railroad bridges were carried 
away. Great damage was also caused in counties south of 
Cherokee, but no estimate of the damage can be made. In 
South Dakota the Vermillion River was out of its banks, flood- 
ing large tracts of cultivated land, and high water in streams 


| 

| 
Concordia, Kans., the Republican River rose rapidly and a large 
tract of cultivated bottom land was flooded. On the 19th the rf 

| 
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in Nebraska caused a suspension of railroad traffic and did 
great damage to crops. On the 23d the river was falling at 
Kansas City, Mo., and on the 28th the river was reported ris- 
ing and near the danger-line at that place. On the 29th the 
Missouri River was 21.9 feet, 0.9 foot above the danger-line, at 
Kansas City, and rising, and sections of railroad and bottom 
lands were under water. Damage was reported above Kan- 
sas City at points on the Missouri River in Nebraska, Kansas, 
and Missouri. 

On the 30th the stage of the water at Kansas City was 22.8 
feet, a rise of 0.9 foot in 24 hours. The village of Harlem, on 
the Missouri River opposite Kansas City, was partially sub- 


merged, and the residents were moving to higher ground; 
considerable damage was caused along the water front in Kan- 
sas City, and tracts of farming land were under water. On 
the Kansas side of the river, opposite Saint Joseph, Mo., and 
at points in Nebraska, the Missouri River was over its banks. 
During the last few days of the month a part of the Colorado 
Desert basin in San Diego county, Cal., near the line of the 
Southern Pacific Railroad, was being rapidly filled with water. 
At this point there is a great inland basin which is more than 
200 feet below the level of the sea at its lowest point. At 
the close of the month a lake about five miles in width had 
formed. 


MISCELLANEOUS PHENOMENA. 


DROUTH. 

In parts of southern Louisiana crops, especially corn, were 
damaged by dry weather. In southwest Mississippi the rain- 
fall was insufficient and badly distributed, and crops of all 
kinds were suffering. In west-central Alabama drouth in- 
jured early corn, cotton, and garden vegetables. In north- 
east Pennsylvania the month was very dry and many small 
streams dried up. In Clark county, Ky., crops were reported 
in a bad condition the early part of the month owing to drouth. 
A report from Shreveport, La., dated the 6th, stated that 
crops were greatly in need of rain, and that many cisterns 
were dry. During the early part of the month the Mohawk 
Valley, N. Y., suffered severely from drouth; the Mohawk 
River was at the lowest stage in several years, and many 
wells and cisterns were dry. Drouth also prevailed the first 
half of the month in Jefferson, Lewis, Otsego, and Saint Law- 
rence counties, N. Y., and in Connecticut. In parts of Con- 
necticut, and in Middlesex and Somerset counties, N. J., there 
was a scarcity of water and great need of rain at the close of | 
the month. In the central and northern counties of Michigan 
the rainfall was insufficient and pastures, corn, wheat, and_ 
hay promised a smal! yield. 


SUN SPOTS. 


Mr. D. B. Hadden, Alta, lowa: Ist, 5 groups, 14 spots; new 
group with facule by rotation on e. limb. 2d, 4 groups, 8 spots. 
3d, 4 groups, 14 spots; new group in facule e.; facule disap- 
pearing by rotation. 8th, 1 group, 11 spots; large area of 
facule by rotation in on ne. limb. 9th, 2 groups, 12 spots; 
new group e., east of facule. 10th, 3 groups, 18 spots; new 
group and facule by rotation in one. limb. 11th, 3 groups, 13 
spots; group and facule disappearing by rotation. 12th, 2 
groups, 13 spots; large group of facule by rotation on ne. limb; 
small group of facule in on e. limb; 2 groups of facule on w. 
limb disappearing by solar rotation. 13th, 4 groups, 17 spots; 
new group with large spot on edge e. limb by rotation in facule ; 
other new groupe. 14th, 4 groups, 20 spots; groups n. lati- 
tude. 15th, 5 groups; facul# 1 day in one. limb. 22d, 6 groups ; 
facule by rotation e. limb. 25th, 6 groups, 30 spots; 1 group 
disappearing by solar rotation. 27th, 7 groups, 34 spots; | 


facule by rotation in one. limb. 28th,5 groups, 22 spots; large } 


spot had umbra and penumbra. 29th, 5 groups, 15 spots; 1 
large spot. 30th, 5 groups, 12 spots ; haze, could not count spots 
accurately ; group by rotation on e. limb. 

Mr. John W. James, Riley, Ill.: the group of the 28th of! 


May vanished 9th, short of w. edge, facule taking its place 
7th, new group on e. edge, its largest spot estimated 22,000 
miles in diameter. 12th, another new group 2 days on e. 
edge. 14th, large spot and group on e. edge. 16th, new 
group 3 days on edge; prominent faculz e. of large spot of 
14th. 21st, 1 new spot, and 2 new groups near e. edge; new 
group 3 days from w. edge. 22d, 1 new spot near e. edge; 
immense areas of facul# near e. and w. limbs ; could trace them 
two-thirds sun’s apparent diameter. 24th, 2 new groups of 
small spots 3 days in on e. edge in s. latitude; these increased 
rapidly in size, 1 spot reaching an estimated diameter of 
22,000 miles in 2 or 3 days. 26th, 1 new spot on e. limb. 
28th, 2 new groups n. of spot of 24th, and 1 faint spot with 
facule near e. edge. 

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were 
observed on the 2d, 3d, and 9th to 30th. 

Haverford College Observatory, Pa. (observed by Prof. F. 
P. Leavenworth) : 


| 


| 
| 
| 
| 
| 


| 
<2 | = 
| t= | te Es 
| | 2 
= = = 
| 2 | S| | 
Date 23 3 Remarks. 
Zz a® 
Figis 
June, 1891. | 
80 Bi 5 32 2) Definition fair; 3 large spots. 
@ 6 3) Definition good; 2 large spots. 
Bo Mice] O] 4 33| Definition fair. . 
QI M&M...) 7) 2 17 Definition poor. 
10,10 & I I @ leccclesce 3 Definition poor; 1 large spot. 
Ily 9 M&M...) O | 3 19 Definition poor; 1 large spot. 
$2, 3 Po 2) | O| | § 6 Definition fine; 1 large spot. 
13,11 &M...) | 3 | Definition good ; 2 large spots. 
14,10 mM...) I | § 39 2/| Definition good; 2 large spots. 
IS, 10 MM...) 16 | O 6 47) Definition good; 2 large spots. 
16, 9 42) OO 6 88 Definition good; 2 large spots. 
9 4) § 100 2/| Definition fair; 1 large spot. 
22, 4) O 9 Definition good; 2 large spots. 
Mice] 2] 7 48 Definition good; 3 large spots. 
24, 2) 2 43 Definition good; 3 large spots. 
9a&M..., 3 3 Definition fair; 2 large spots. * 
26, 2 | | 7 108 Definition good; 4 large spots. 
Ol 6 2/| Definition poor; 4 large spots. 
2 | 7 70! Definition fair; 3 large spots. 
GMM...) O 6 61 1 | Definition good; 1 large spot. 
* Immense facule. 
> 
ELECTRICITY. 


ATMOSPHERIC 


AURORAS. 

Auroras were reported as follows: 4th, Eastport, Orono, 
and Kent’s Hill, Me.; Sault de Ste. Marie, Mich. 
Hill, Me.; Sault de Ste. Marie, Mich. 
Marie, Mich. 


5th, Kent’s 
8th, Sault de Ste. 


15th, Westfield, Wis. 25th, Sandwich, II. 


26th, Farmington, Me. 29th, Amana, Iowa; Farmington, 
Me. On the 4th, about 1 a. m., an aurora of a grayish blue 
tint, extending from north to northeast and to altitude about 
30°, was observed at Sault de Ste. Marie, Mich. It had the 
appearance of a brilliant curtain, with numerous bright beams 
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shooting upward. The maximum intensity occurred about 
1.45 a. m., and the display disappeared about 2.25 a. m. 
Another aurora, extending from north to northeast and to alti- 
tude about 20°, was observed at Sault de Ste. Marie, Mich., 
about 1.15 a. m., 5th. It was of a light bluish tint, with sev- 
eral streamers. The dispiay attained its maximum intensity 
about 2.05 a. m., and disappeared about 2.45 a.m. A third 
aurora, extending from north to northeast and to altitude 15°, 
was observed at Sault ‘e Ste. Marie, Mich., at 12.45 a. m., 
8th. It consisted of a pale diffused whitish light and con- 
tinued until 3 a. m. 
THUNDER-STORMS. 

The more severe thunder-storms reported for the month are 
referred to under ‘‘ Local storms.”’ 

Thunder storms were reported as follows: East of the Rocky 
Mountains thunder-storms were reported in the greatest num- 
ber of states, 32, on the 17th; in 31 on the 3d; in 20 to 30 on 
the Ist, 2d, 4th, 6th, 9th to 12th, 14th to 16th, 18th to 22d, 
26th, 28th, and 29th; in 10 to 19 on the 5th, 7th, 8th, 13th, 
23d to 25th, 27th, and 30th. There were no dates for which 


thunderstorms were reported in less than 10 states east of the 
Rocky Mountains. 

East of the Rocky Mountains thunder-storms were reported 
on the greatest number of dates, 29, in Tex.; on 28 in Fla.; on 
27 in Mo. and Nebr.; on 26 in La. and N. C.; on 20 to 25 in 
Ark., Ga., Ill., Iowa., Ky., Kans., Mich., Miss., Ohio, Pa., 8. 
Dak., Tenn., Wis., and S. C.; on 10 to 19 in Ala., Ind., Md., 
Minn., N. J., N. ¥., N. Dak., Va., W. Va., and Okla. T.; and 
on 1 to 9 in Conn., Del., D. C., Ind. T., Me., Mass., Mont., N. 
H., R. I., and Vt. West of the Rocky Mountains thunder- 
storms were reported as follows: Ariz., 25th to 27th, 29th, and 
30th; Colo., Ist, 3d to 5th, 9th, 11th, 12th, 15th, 16th, 18th to 
20th, and 23d to 30th; Idaho, 4th, 17th, 18th, 20th, and 26th; 
Nev., 24th; N. Mex., 4th, 5th, 11th to 13th, 15th, 22d, 25th to 
27th, 29th, and 30th; Cal., Ist, 2d, 11th to 13th, 16th, 18th, 
19th, 23d, and 24th; Oregon, 12th, 16th to 19th, 21st, 22d, 
and 24th; Utah, 3d, 12th to 14th, 18th, 24th, and 25th; Wash., 


(2d and 16th to 18th; Wyo., Ist, 3d, 9th, 12th, 14th, 18th, 


20th, 25th, and 26th. There were no states and territories in 
which thaunder-storms Were not reported. 


VERIFICATIONS. 


FORECASTS FOR 48 AND 72 HOURS IN ADVANCE. 


Appreciating the great importance that long time predic- 
tions possess for the general public the Chief Signal Officer has 
authorized forecasts for 48 and 72 hours, covering the 2d 
and 3d days in advance. These are optional with the fore- 


east official, and are only made when clearly in the public 


interest, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

Percentages of verifications of forecasts made for second 
day in advance. Number of predictions made: weather, 181; 
temperature, 57. Percentages of verifications: weather, 86.4; 


temperature, 83.5; weather and temperature combined, 85.9." 


Percentages of verifications of forecasts made for third day in 
advance. Number of predictions made, weather, 40. Per- 
centage of verifications, 96.2. 


WIND SIGNALS FOR JUNE, 1891. 


Statement showing percentages of justifications of wind 
signals for the month of June, 1891. 

Wind signals—(Ordered by Professor Cleveland Abbe.)— 
Total number of signals ordered, 20; justified as to velocity, 
13; justified as to direction, 20. All of the signals ordered 
were cautionary; 17 signals were ordered for easterly winds, 
and 3 signals were ordered for westerly winds. Percentage of 
justifications, 41.5. 

No cold-wave signals were ordered, and no temperature-fall 
warnings were issued during the month. 


[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 
E. Williams, chief clerk of the Forecast Division. ] 
FORECASTS FOR 24 HOURS IN ADVANCE. 


The forecasts for districts east of the Rocky Mountains for 
June, 1891, were made by Professor Cleveland Abbe, Signal 


Pacific coast states are not included. 
| of the Rocky Mountains for June, 1891, were made with reference to the maximum 
| temperature alone; that is, a 
mum temperature of the day 
of the previous day. The monthly percentage of weather and temperature combined 
is determined by multiplying the percentage of weather by 6, and the percentage of 
' temperature by 4, and dividing their sum by ro. 


Service, and those for the Pacific coast districts were made at 
“we Francisco, Cal., by 2d Lieutenant John P. Finley, 19th 
nfantry. 


Percentages of forecasts verified, June, 1891. 


| 

| $2 | | 

be of = © 

Bile si its 

New Hampshire........ 81.0 | 68.7 | 76.2 || Tennessee ...... 
74-7 | 77-5 || Kentucky 85.0 | 76-3 | 
Massachusetts .......... | 75+7 | 81-9 || OMIO.... 80.3 70.0) 76.2 
Rhode Island ........... 86.7 | 72-0 | 80.8 || West Virginia ......... 86.7 | 79-7 | 83.9 
Connecticut ....ccccccces 89-0 | 77-3 | 84-3 || Indiana.......ccccccccces 88.3 | 69.3 80.7 
Eastern New York ...... 84-3 | 79-3 | 82-3 |] ...... 90.0 | 73-7 | 83.5 
Western New York. ....| 82-3 | 72.0 | 78.2 || Lower Michigan........ 79-3 | 67-3) 74.5 
Eastern Pennsylvania... 90-7 | 75-3 | 84- § upper Michigan. ...... 79-3 | 97-3) 74.5 
Western Pennsylvania 78-0 | 75.0 | 76. 77°3 | 95-7 | 72.7 
New Jersey 87-7 | 77-3 | 83-5 | Minnesota ....... 84.7 | 66.0 77.2 
Maryland 84-7 | 73-7 | || 81.7 | 69-7 | 76.9 
District of Columbia....| 83-3 | 70.0 | 78.0 | Nebraska ...... .....+- 81.0 | 72-3 | 77-5 
| Virginia. 85-3 | 62-3 | 76.1 || Missouri......... 82.0 | 75-0 | 79.2 
North Carolina... ...... 84.0 | 61-3 | 74-9 || Colorado 84.0 | 62.0 75.2 
South Carolina .......... 86.0 76.0 | 82.0 | North Dakota.......... 75:3 | 58-3) 63.5 
0000s | 86.7 | 72.3 | 80-9 || South Dakota.......... 81.7 | 72.7) 78.1 
Eastern Florida ........ 89.7 | 83-3 | 87-1 | Northern California....| 95-0 | 88.0 92-2 
Western Florida ........ 85.7 | 72.3 | So. 5 Southern California....| 99.0 | 93.0 | 96.6 
83-7 74-0 | 79 05560 85-7 | 83.0 | 84.6 
Mississippi .....+ .--++++ | $2.0 | 68.3 | 76-5 | Washington ........... 80.7 | 83-7 | 81-9 

LOUISIANA ... 79-0 | 69.0 | 75.0 | 
TOERS 2000000 cocccccccese 85-0 | 81.7 | 83-7 Monthly percentage . 83.5 72-1 | 78.9 
| 


“In determining the monthly peresntags of weather and temperature combined, the 
e forecasts of temperature in districts east 


rediction of warmer or cooler indicated that the maxi- 
esignated would be higher or lower than the maximum 


STATE WEATHER SERVICES. 


Vemperature in degrees Fahrenheit; precipitation, 


including melted snow, in inches and hundredths. ] 


The following extracts and summaries are republished from reports for June, 1891, of the directors of the various 


state weather services: 


ALABAMA. 

Temperature.—Maximum, 104, at Wiggins, 28th; minimum, 41, at Camden, | 

19th; greatest monthly range, 53, at Camden; least monthly range, 17, at | 
Chepultepec. 


Wind.—Prevailing direction, south.—P. H. Mell, Auburn, director, State 
Weather Service, and observer, Signal Service. 
ARKANSAS. 
Temperature.—The mean was 1.2 above the normal; maximum, 108, at Lead 


Precipitation.—The average was 0.42 below the normal ; greatest monthly | Hill, 27th; minimum, 56, at Fayetteville, 9th, and at Rogers, 19th; greatest 
8.65, at Valley Head; least monthly, 2.02, at Marion. 


3 


‘monthly range, 46, at Lead Hill; least monthly range, 19, at Winslow. 


| 
| j 

| 
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Precipitation.—The average was 0.20 below the normal; greatest monthly, 
6.62, at Lead Hill; least monthly, 0.62, at Prescott. 

Wind.—Prevailing direction, southwest.—M. F. Locke, Commissioner of 
Agriculture, Little Rock. director; F. H. Clarke, Sergeant, Signal Corps, 
assistant, 

COLORADO. 


Temperature.—The mean was about 3.0 below the normal; maximum, 98, 
at Las Animas, 23d; minimum, 3, at Breckenridge, 2d; greatest monthly 
range, 78, at Breckenridge; least monthly range, 45, at Moraine. 

Precipitation. —The average was about the normal, except in the northeast 
and extreme southeast counties, where it was in excess; greatest monthly, 
7.83, at Leslie; least monthly, 0.00, at Montrose (near).—W. S. Miller, 
Sergeant, Signal Corps, Denver, assistant. 

ILLINOIS. 

Temperature.—The mean was 1.5 above the normal; maximum, 102, at 
McLeansborough, 27th; minimum, 41, at Riley, 5th. 

Precipitation.—The average was 0.61 below the normal; greatest monthly, 
6.83, at Lacon; least monthly, 1.55, at Martinsville. 

Wind.—Prevailing direction, southeast.—John Craig, Sergeant, Signal 
Corps, Springfield. in charge. 

INDIANA. 

Temperature.—Maximum, 101, at Muncie, 15th; minimum, 44, at Valpa- 
raiso, 4th; greatest monthly range, 48, at Mauzy ; least monthly range, 26, at 
Butlerville. 

Precipitation.—Greatest monthly, 8.66, at Vevay; least monthly, 1.53, at 
Rockville. 

Wind.-- Prevailing direction, south. — Prof. H. A. Huston, La Fayette, 
director; C. F. R. Wismashese Sergeant, Signal Corps, assistant. 


IOWA WEATHER AND CROP SERVICE. 


Temperature.—The mean was about normal; maximum, 99, at Indianola, 
2th; minimum, 37, at Hampton, 4th; greatest monthly range, 60, at In- 
dianola ; least monthly range, 37, at Independence. 

Precipitation.—The average was sli hitly below the normal; greatest 
monthly, 19.88, at Larrabee; least monthly, 1.68, at Hopkinton. 

Wind.—Prevailing direction, south.—J/. R. Sage, Des Moines, director ; 
G. M. Chappel, Observer, Signal Service, assistant. 

KANSAS. 


Temperature.—The mean was deficient in all counties; maximum, 100, at 
Collyer, 28d, at Lakin, 25th, and at Macksville, 28th; minimum, 87, at Tribune, 
4th; greatest monthly range, 61, at Lakin; least monthly range, 34, at Altoona. 

Precipitation.—The average was 3.21 above the normal; greatest monthly, 
14.70, at Marmaton; least monthly, 2.32, at Weskan. 

“ind.—Prevailing direction, south.— Prof. J. T. Lovewell, Topeka, direc- 
tor; T. B. Jennings, Sergeant, Signal Corps, assistant. 
KENTUCKY. 


Temperature.—The mean was slightly in excess of the normal; maximum, 
97, at Princeton and Bowling Green, 3d, and at Harrodsburgh and Earling- 
ton, 26th; minimum, 51, at Harrodsburgh, Ist; greatest monthly range, 46, 
at Harrodsburgh; least monthly range, 29, at Canton and Richmond. 

Precipitation.—The average was nearly normal; greatest monthly, 7.90, at 
Middleborough; least monthly, 2.00, at Louisville. 

Wind.—Prevailing direction, northeast.—Dr. E. A. Grant, Louisville, 
director; Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 


Temperature.—Maximum 103, at Liberty Hill, 28th; minimum, 52, at 
Houma, 2d; greatest monthly range, 47, at Winnsborough; least monthly 
range, 21, at Port Eads. 

Precipttation.—The rainfall was slightly deficient in both sections of the 
state; greatest monthly, 8.46, at Paincourtville; least monthly, 0.31, at Delhi. 

Wind.—Prevailing direction, south.—George E. Hunt, Sergeant, Signal 
Corps, New Orleans, in charge. 

MARYLAND. 


Tem ¢.—Maximum, 104, at Kirkwood, Del., 16th; minimum, 46, at 
Frederick, 8th and 9th; greatest monthly range, 47, at Baltimore and Fred- 
erick; least monthly range, 35, at Barren Creek Springs. 

Precipitation.—Greatest monthly, 7.69, at Cumberland; least monthly, 
1.85, at Barren Creek Springs. 

Wind.—Prevailing direction, southwest.— William B. Clark, Johns Hop- 
kins University, director; Milton Whitney, Maryland Agricultural College, 
secretary and treasurer; C. P. Cronk, Sergeant, Signal Corps, in charge. 
MICHIGAN. 


Tem .—The mean was 0.2 above the normal of the last 15 years ; 
maximum, 98, at Bangor and Ivan, 15th; minimum, 2], at Roscommon, 5th; 
reatest monthly range, 73, at Roscommon; least monthly range, 41, at 
tlantic. 
Precipitation.—The average was 1.23 below the normal of the last 15 years; 
greatest monthly, 5.84, at Kalamazoo; least monthly, 0.55, at Sand Beach. 
Wind. — Prevailing direction, east. — N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 


MINNESOTA. 


Temperature.—The mean was slightly below the normal; maximum, 97, at 


Crookston, 13th;.minimum, 20, at Pokegama Falls, 5th; greatest monthly 
range, 68, at Pokegama Falls; least monthly range, 38, at Saint Charles. 
ecipitation.—The average was slightly above the normal in the western 
and southeast Fg and slightly deficient elsewhere; greatest monthly, 
8.44, at Alma City; least monthly, 2.67, at Duluth. 
Wind.—Prevailing direction, southeast.—W. L. Moore, Observer, Signal 
Service, Minneapolis, in charge. 


MISSISSIPPI. 


Temperature.—The mean was 1.4 above the normal; maximum, 106, at 
Enterprise, 28th; minimum, 54, at Macon, 9th and 12th; greatest monthly 
range, 48, at Macon; least monthly range, 20, at Bay Saint Louis. 

ecipitation.—The average was 0.60 above the normal; greatest monthly, 
10.60, at Bay Saint Louis; least monthly, 0.18, at Lake.—R. B. Fulton, Sig- 
nal Corps, University, director. 
MISSOURI. 


Temperature.—The mean was about normal; maximum, 103, at Protem, 
27th ; minimum, 46, at Adrian, 4th. 

Precipitation.—The average was about 2.00 above the normal, there bein 
a — deficiency in the extreme east part, and an excess in the central an 
northwest parts; greatest monthly, 23.90, at California ; least monthly, 3.29, 
at Glasgow.—Levi Chubbuck, Secretary of State Board of Agriculture, Co- 
lumbia, director; A. L. McRae, Sergeant, Signal Corps, assistant. 

NEBRASKA. 


T'emperature.—The mean was about 2.0 below the normal ; maximum, 97, 
at Weeping Water; minimum, 42, at Long Pine. 

Precipitation.—Except in a small area in the western and northwestern parts 
of the state, the precipitation was greater than ever before reported ; greatest 
monthly, 15.50, at West Point ; least monthly, 2.70, at Hay Springs.— Prof. 
Goodwin D. Swezey, Crete, director; G. A. Loveland, Sergeant, Signal Corps, 
assistant. 


NEVADA. 


Temperature.—The mean was 4 4 below the normal; maximum, 97, at Soda- 
ville, 30th ; minimum, 8, at Belmont, Ist. 

Precipitation.-—The average was 0.70 above the normal ; greatest monthly, 
2.77, at Beowawe; least monthly, 0.00, at Hot Springs. 

Wind.—Prevailing direction, Charles W. Friend, Carson 
City, director; F. A. Carpenter, private, Signal Corps, assistant. 


NEW ENGLAND METEOROLOGICAL SOCIETY. 


Temperature.—The mean was 0.9 below the normal; maximum, 99, at 
Lawrence, Taunton (d), Westborough, and North Grosvenor Dale, 16th; 
minimum, 27, at Berlin Falls, 5th and 6th; greatest monthly range, 67, at 
Florida (a); least monthly range, 33, at Nantucket and Block Island. 

Precipitation.—The average was 0.25 below the normal; greatest monthly, 
6.04, at Northampton; least monthly, 0.70, at Kingston (db). 

Wind.—Prevailing direction, west.—Prof. William H. Niles, Boston, 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; J 
Warren Smith, Private, Signal Corps, assistant. 

NEW JERSEY. 


Temperature.—The mean was 0.3 below the normal; maximum, 102, at 
Tenafly, 16th; minimum, 38, at Hanover, 8th; greatest monthly range, 59, at 
Tenafly; least monthly range, 42, at Asbury Park. 

Precipitation.—The average was 1.06 below the normal 
6.71, at Imlaystown; least monthly, 1.24, at Cape May C. 

Wind.—Prevailing direction, southwest.—Z. W. McGann, Sergeant, Sig- 
nal Corps, New Brunswick, in charge. 

NEW YORK. 


Temperature.—Maximum, 99, at Poughkeepsie, 16th; minimum, 27, at 
Keene Valley, 5th; greatest monthly range, 69, at Keene Valley; least 
monthly range, 37, at Lyon Mountain. 

Precipitation.—Greatest monthly, 5.95, at Humphrey; least monthly, 0.20, 
at White Plains. —Prof. 2. A. Fuertes, Dean of the College of Civil Engineer- 
ing, Cornell University, director; R. M. Hardinge, Private, Signal Corps. 
assistant. 


monthly, 


NORTH CAROLINA. 


Temperature.—The mean was 0.5 above the normal of the last 20 years; 
maximum, 102, at Cheraw, 17th; minimum, 42, at Franklin, 2d; greatest 
monthly range, 48, at Franklin and Douglas; least monthly range, 24, at Hat- 
teras. 

Precipitation.—The average was 1.25 below the normal of the last 20 
years; greatest monthly, 7.58, at Chattanooga, Tenn.; least monthly, 1.40, at 

‘ranklin. 

Wind.—Prevailing direction, southwest.— Dr. Herbert B. Battle, Raleigh, 

director; C. F. von Herrmann, Sergeant, Signal Corps. assistant. 


NORTH AND SOUTH DAKOTA. 


Temperature.—The mean was about 1.0 below the normal; maximum, 98, 
at Saint Lawrence, S. Dak., 13th, and at Lakota, N. Dak., 14th; minimum, 
20, at Oelrichs, S. Dak., 3d; eee monthly range, 74, at Oelrichs, S. Dak.; 
least monthly range, 36, at Wild Rice, N. Dak. 

Precipitation.—The average was 1.27 above the normal ; 


monthly, 
9.28, at Kimball, 8. Dak.; least monthly, 1.08, at Onida, 8. Dak. 
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Wind.—Prevailing direction, southeast.—S. W. Glenn, Sergeant, Signal 

Corps, Huron, S. Dak., in charge. 
OHIO. 

Tem re.—The mean was 2.0 above the normal; maximum, 98, at 
Waverly, 14th and 26th; minimum, 49, at Wauseon, 5th. 

Precipitation.—The average was 0.87 above the normal; greatest monthly, 
10.83, at Canton; least monthly, 2.28, at Montpelier.—Prof. B. F. Thomas, 
Columbus, director ; C. M. Strong, Sergeant, Signal Corps, secretary and as- 
sistant. 


OREGON. 


The marked characteristics of the month were the excess in rainfall and the 
deficiency in temperature. 

Temperature.—The mean was 2.4 below the normal; maximum, 96, at 
Grant’s Pass, 29th; minimum, 25, at Silver Lake, 9th. 

Precipitation.—The average was 1.39 above the normal; at The Dalles 0.51 
of rain fell, and there was from 1.00 to 5.00 reported in other parts of the 


state. 
Wind.—Prevailing direction, southwest.—Hon. H. E. Hayes, Master 


State Grange, Portland, director; B. S. Pague, Sergeant, Signal Corps, as- 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. | . 
(Fahrenheit. ) Ss | 
Stations. | & 
= 
3 | & | 3 | g | 
EEE SS 
Arizona—Cont’d. | ° | Ins. 
Dos Cabezos 
Dragoon f... OGD 
Dudleyville. OTS 
Eagle Pass..... 57 | O25 
Farley’s Camp. .......++ 84-4 | 0.00 
Florence ...... 49 | 80-6) T. 
Fort Apache ....... 37 | 65-7) T. 
Fort Bowie........| 96 50 | 75-0} T. 
Fort Grant.......... 9 49 | 73-0 | 010 
Fort Huachuca .... 47 | 72-0) 0.18 
Fort Mohave....... 121 84-1 | 0-00 
Gila Bend (1)*..... 106 66 «86.8 
Grand Central 21 
Holbrook f.......+- 96 31 | 65-0 
Mount Huachuca.. 99 47 | 73-6 


Natural Bridget... ..... 


| OFO. 


PENNSYLVANIA. 


Temperature.—The mean was about normal; maximum, 100, at Hamburgh, 
17th; minimum, 80, at Selin’s Grove, 7th; greatest monthly range, 69, at 
Selin’s Grove; least monthly range, 34, at Kennett Square. 

Precipitation.—The average was about 0.50 above the normal; greatest | 
monthly, 9.30, at Swarthmore; least monthly, 1.22, at Erie. 

Wind.—Prevailing direction, west.— Under direction of the Franklin Insti- 
tute, Philadelphia; T. F. Townsend, Observer, Signal Service, assistant. 


TENNESSEE. 


The month was characterized by the large amount of rainfall, electrical 
disturbances, and the high temperature of the first and last parts of the month. 

Temperature.—The mean was about 3.0 above the normal; maximum, 100, 
at Hohenwald, 38d and 4th, and at Umion City, 4th; minimum, 55, at John- 
son City, Andersonville, and Austin, lst; greatest monthly range, 41, at Aus- 
tin; least monthly range, 22, at McKenzie. 

Precipitation.—The average was slightly above the normal; greatest 
monthly, 9.85, at Waynesborough; least monthly, 1.20, at Bolivar. 

Wind.—Prevailing directions, south and southwest.—J. D. Plunket, M. D., 
Nashville, director; H. C. Bate, Signal Corps, assistant. 


TEXAS. 


Temperature.—The mean was from 1 to 2 below the normal over the south- | 
east and northwest parts of the state; elsewhere it was above the normal; | 
maximum, 108, at Roby, 20th, and at Graham, 19th; minimum, 52, at El | 
Paso, 2d; greatest monthly range, 49, at Graham ; least monthly range, 21, | 
at Galveston. 

Precipitation.—The average was below the normal, except over the Pan- 
handle and northwest parts of the state, where it was about 1.00 in excess; 

atest monthly, 12.25, at Quanah; least monthly, 0.26, at Brownsville. —D, 

. Bryan, Galveston, director; I. M. Cline, Sergeant, Signal Corps, assistant, 

WISCONSIN. 

Temperature.—The mean was 1.0 above the normal; maximum, 102, at Ber- | 
lin, 25th; minimum, 25, at Florence, 5th. 
Precipitation.—The average was 0.80 below the normal; greatest monthly, 
7.61, at Hammond; least monthly, 0.64, at Florence.—R. E. Kerkam, Sergeant, 
Signal Corps, Milwaukee, in charge. 


Meteorological record of Army post surgeons, voluntary, and other co-oper- | 
ating observers, June, 1891. 
‘Temperature. Temperature. 
(Fahrenheit.) (Fahrenheit.) | 
Stations. Stations.  & 
rmuda *f......++| 97. | 6 75-9 | 8-62 Mountain Home...| 96 | 5 -o7 | 
Bessemer........++| 95 77-6 | 4.85 Mt. Vernon B’ks.../100 | Pu | 
Brewton f... ++ 103 60 81.6 | 6.70 Opelika 62 | 85-6 | 4.76 
Camden... . loaf) 41 | 85-4d 6.53 Pine Apple.........\100 | 64 | 81-2] 2.80 
Chepultepect......| 82 65 74-1 |..... | Pushmatahaft -|97 | 68 | 80.9 3-27 | 
Childersburgh ..... 7-40 | Selma (2) |100 | 63 | 82.6] 2.67 
Citronelle?........ 100 66 | 82-2 | 4.43 | Sturdevant.........|.. 7043 
Claiborne 6650 || 37 
Columbianat...... 98 59 | 80.6 | 5.14 | Tallassee Falls ....).....)...00. seeges 4.85 | 
5-24 Tuscumbia (2).....| 96 62 | 78.0 | 3-03 
Decatur (2)......---| 98 | 62 | 76-3 §00 Union Springs.....| 97 | 66 | 79.8 | 4.57 
Eufaula..... 96 65 73.8 §-81 Valley Headt...... 95 | 56 | 75-3 | 8.65 | 
Evergreen.......... 100 | 62 | 80.6 | 4-33 | oa 
Fayette C. H.......| 95 65 | 797 4-70 Wigginst .........-/104 
Fort Deposit....... 1o2 | 66 82.2 | 3-05 | Juneau..... 82 
Goodwater......... 96 | 62 | 79-1 | 3-75 | Killisnoo..........| 74 
Greensborough t...| 97 82.8 | 3-61 . Arizona. 
Guntersville.......| 93 50 70.8 | 2.56 Ariz. Canal Co.Dam.|116 
94 55 | 76-8 | 4.98 
Livingston(1)*t... 98 65 | 77-8 | 2.50 | Calabasas .....0.0++\seeee|. 
Livingston (2).....- 100 62 79-8 | 4-76 Chiricahua Mt.....)...../. 
Marion.........+++. 100 60 79-2 | 2.02 Cooley Or | 


| Whipple Barracks. 3 


Saint Johns......... 


San Carlos.......... 116 
Signal T...... eee 113 
| SEMMONE . 


Teviston ... 
Tip Topt... 
Tucson(r)t. 
Walnut Grove ....... 
Walnut Ranch 


ee 


Cafion 

Arkansas. 
Arkadelphiat...... 
Arkansas City T.... 


w 


| 
2. 
Brinkley ......++++| 99 64 | 79-4) 4 
Camden 96 64 | 78-2) 
CONWAY OF 65 | 76.2 | 6-71 
Dallas . 94 60 | 75-4 2-87 
Devall Bluff......... 98 | 60 | 79-0) 3-38 
El Dorado ...... coe] 92 | | 75-2] 1-25 
Fayetteville *ft..... 92 56 | 73-0 | §-07 
Forrest Cityt...... 96 63 | 79-6 | 4-13 
Fultont ...ccce 2699 
Harrisburg.......-| 64 65 | 76-6 | 2.98 
Helena ( 
Helena(2)....... +++/T0O 64 | 81.0) 4-06 
Hot Springs .......| 98 57 | 76-9 | 5-16 
Lead Hill*........- 103 7 | 77-6 | 6-62 
Lonoke .... 100 Pi 81-6 | 3-50 
| Malvern ... -| 98 64 | 79-6 | 2.68 
Monticello... 8 62 | 81-2) 3-61 
Mount Nebo . +| 89 60 | 74.0! 2.8 
Now 
Newport(2)...+.... 10% 62 | 79-2 | 6.13 
Osceola ....... OF 65 | 77-8 | 3-91 
OZONE GO 60 | 72-6 | 4-95 
Paragould ......... 100 62 | 79-0} 4.85 
Pine Bluff.........-| 98 64 | 81-2 | 2.09 
Prescott 96 | 65 | 79-6 | 0-62 
O4 | 73-4 | 3-91 
Stuttgart 97 | 78-7 | 4-54 
Texarkana .......+| 96 80.6 | 3-17 
Washington........| 93 | 78-4 | 1-65 
81 62 | 72-2) 5-39 
California. 
Alcatraz Island ....! 95 | 48 | 58-8 0.39 
Anderson ......... | | 77-6| 1-09 
Angel Island.......| 37 | 60-0| 0.54 
Barstow ..... evvecce 106 50 | 73-9 | 0-00 
Benicia Barracks..|1o9 | 49 | 0.07 
Berkeley .......--.,10r | 46 | 61-5 | 0.38 
Centreville *.......\108 | 56 | 69.3 | 0-06 
Claremont t........\100 | 47 | T. 
Crescent City .. 
Evergreen ..... 
Fort Bidwell .. | | 273 
Fort Gaston ......./109 37 | 1.62 
Fort Mason.......-| 94 4 59-3 | 0-10 
| Georgetownt......., 99 3 | 62.4 | 2-22 
Hydeaville........ 81 38 | 58-0 | 1-45 
Iowa Hill® .........,102 52 | 65-9 | 2.13 
| Juliant..... 100 38 | 66.2 | 0.00 
Los Gatos(2)...... 100 42 | 70.0 | 
National City ...... 90 50 | 65-0 0-09 
Oakland (1) ......++| 99 45 | 60-4 | 0.11 
Palermo ft....... ++ |107 4 73-9 | 0.16 
| Presidio of San F...| 97 3 3 | 0.15 
| Riverside(r)....... 102 47 7-6 | 0-00 
| Riverside(2)....... 45 | 68.6 
| Sacramento(r).....| 98 | 42 | 65-7 | 0.08 
| Salinas (1)*....... 48 
San Diego B’ks ..... 80 | 53 | 65-9 | 0-08 
| Santa Barbara(1)..| 84 | 47 | 62.4 | 0.00 
Santa | O05 
| Santa Cruz (2)*....| 92 42 | 63-5 | 0-10 
Santa Maria O00 
Sonoma ..... | 45 | 64-9 0.18 
90 | 43 | 63-6! 0.15 


Temperature. 

(Fahrenheit.) 5 

= 

= | = 

California—Cont’d,| | dns. 
Susanville ........- 89 60.0 | 1.6 
Upper Mattole..... 106 51 61-3 | 2-00 
Vacaville (1)*...... 112 S54 | 71-2 | 0.17 
Volta so | T. 
Walla Walla Ck.... o4 34 | 57-9 | 0-99 
Walnut Creek ..... 112 47 °9 
Wheatland......... 112 49 | 70-8 | OT! 
Willow (1)......... 108 45 | 71-2 | 0.2 
Yrekat..... 34 | 60.3 

Colorado. 

ABAle 94 48 64-6 | 1.75 
Akron*t 92 47 64-5 | 6-55 
Almat....... 72 25 | 47-1 | O15 
Antonito........... 86 3I 63-0 | 0.30 
Apishapat.......... 80 44 62.8 | 1-60 
Arboles 0.63 
Beaver Creekt.......... 1.09 
99 43 54-2? 3-20 
Box Eider 1:83 
Breckenridget..... 81 3 | 41-0 | 0.10 
Burlingtont. 554-4?) 1.27 
Byers*....... ee 42 65-6 | 3-62 
Cafion City?........ 96 44 | 71-3 | 0.78 
Carson 75 360 | 
Castle Rockt....... 92 37. | 64-3 | 4-36 
Cheyenne Wells... 96 49 66.9 2-32 
Climax 68 24 | 43-6 | 0-8 
Como (near) ....... 72 47-9 | 
Crook 9O 49 64.6 | 3-90 
Cumbres ........++ 74 2 47-1 | 1-35 
Deer Trail *........ 90 4 64-1 
OF 37 | 64.8 | 0-25 
0.92 
First Views........ 88 48 65-4 | 2-19 
Fort Collins ....... 87 38 61-0 | 
Fort Lewis ........ 81 55-2 | O24 
Fort Logan........ 87f 35  61-9¢ 3-04 
38 | 68.6 0-07 
Georgetown........ 81 32. | 0-74 
2-51 
87 41 | 61.8 | 2-50 
Hugo *...... 40 64-9 | 2-00 
Husted?t....... 36 | 61-4 | 1-64 
Idaho Springst. 34 | 54-8 | 2-58 
Kit Carson*. 49 67-2 «4 
Lae I. 
Las Animas}....... 42 | I-10 
Le Roy *f.......+++| 85 41 | 62.5 | 4-84 
Leslie ....... 7:33 
Livermore f ....... 82 3° 57-5, 
Longmont ¢........ 87 42 | 62.4 | 5-04 
Magnolia* f........ 94 48 | 64-6 I-90 
Meeker j...... 95 34 | 60-1 0-20 
Minneapolis t........ 4°42 
Monte Vista(2).... 84 32 | 59-0 %73 
Montrose (near)... ..... 0. 00 
Moraine ....... 6 | gr | §2.€ I-10 
Pagoda (near)*..... | 26  5§7-2 20 
Pagosa Springs..... 3 57-2 
Parachutetn....... 9t | 41 | 68.2 
Rico*t...... eves) O 
River Bend *...... 48 | 64-8 .+ees 
Rocky Fordt.......| 95 43 | 68.4 | 2-95 

2°97 
1.25 
Sheridan Lake*t... 95 49 | 68.8 | I-30 
Smoky Hill Minet. 35 | 56-3 
5-1 
10n t..... © 61. 3-93 
3-4! 
Vilia Grove t¢......| 95 | 61.8 %73 
Ward District 2°40 
Watervale f........ 3°90 
Watkins ............ 78 60.2 
Yumat........ 5°85 
Connecticut. 
Canton ...... O7 37. 
Colchester ......... 93 38 65-8 
Fort Trumbull .... 93 | 44 | 67-6 2-32 
Hartford(1)........ 95 37 | 6.2 21 
Lake Konomoc...... 2-71 
Lehanon ...... eee 2°29 
Manstield ........... 92 63- Ie 
Middletown ....... 96 
New Hartford(1)*. 94 42 | 63-2 4:25 
New Hartford (2) 3°62 


| 
| 45 | 78-1 
50 | 80.6 | 
i 
S201 
| 56 | 81-6 
eee 
. 
! 
€ 
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Meteor rological record of coluntary 0 observers, 


Stations. 


Connecticut—Cont’ 
Newington ........ ee 
N. Grosvenor Dale. 


North Woodstock.. 
Southington*®..... 
South ¥ anchester . 


Stevenson... ....++. 
Thompson eee 
Voluntown ®*®....... 
Wallingford ....... 


Waterbury.........| 42 | 
West ee 
Delaware. 
| 46 | 70. 
Kirkwood ........ 46.8 

Distriet of Columbia. 
Long 
94 | 73-3 


Washington B’ks.. 
Fleri 


62 | 79- 

De and(1).. 3 

De L -9 
Eustis *.......+. 2 
Fort Barrancas.....|102 62 | 83-5 
Fort Meade*......./ 93 | 9-0 
Gainesville ...... 101 2.2 
Hypoluxo* 73 82-8 
Lake City. 63 | 82-3 
Merritt's Isiand ¢.. 71 | 80.3 
OF 66 | 30-0 
Pasadena f......+++| 97 64 | 80-2 


St. Francis B’ks ... 
St. Petersburgt.... 
San Antonio® 97 82-4 


‘Tallahassee........ 66 77-8 

Springs ....| ot 66 | 79- 
Georgia. 

Albany ...... 102 6 82 

Allapaha..... 8 62 

Americus «+++/196 65 

Athens (1) 94 61 

Athens (2) ....+.+++| 96 

Bainbridge........ 98 

Blakely 97 

Camak . OS 

Cart ersvilie... 97 

94 

Cordele !...... 106 

Eastman. 

Elberton t..... B 

Forsyth 


Fort Gaines. 
Gainesville . 


Gillaville 93 


Griffin 100 
Hephzibah .......+| 92 
Macon ...... 100 
Marietta 94 | 
Milledgeville*f....| 96 | 
Millen ......+. 


Ne@Wnan 96 


Poulan 103 


2).. 


OME 


Tho masviile (2 ese 
Toccoa. 
Union Point . | 
Washington. 
Way Cross..... 


Waynesborough .. 
West Point ....... 


Idaho. 
American Falls.... 


Boise Barracks . 
Fort Sherman. 


Alton .....+. 
Aurora(t) 89 
AUPOTA(2) 
Beardstownt...... 
OS 
Carlinville® ....... 


Centralia... 
Collinsville .. 
East Peoria.. 
Flora 


Fort Sheridan. 
Golconda ....+ «+. eee 
Greenville 


Griggsville*®...... 


Hennepin ....++-++- 
Irishtown.......... 
Jordan's Grove..... 


Lacon *..... 


Lanark......+.. 
Martinsville 


Mascoutah .......+. 
Mattoon 
MecLeansborough ..'102 


| Temperature. 


| Fahrenheit. ) 


e |e! e 


oF 


BBLERBS SALT: BS 


4 
ba: 
SF 


SSS 


seu ese: 


te 


= 


@ 
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woouw: 


DOW: 


Meteorological record of voluntary observers, &e. arent 


Stations. 


Ilinois—Cont’d, 


Mount Carmelt...... 


New Havent....... 


iM 


Temperature. 
( Fahrenheit. ) 


Olney (1) 100 52 | 76.7 
OLNEY (2). 96 60 
OS 92 48 68.2 
Ottawat....... 93 49 
PADMA 55 | 74-4 
Peoria(2). 52 73-6 
PONTIAC 94 48 «70.2 
Riley ® 388 48 (66.4 
Rockford ..... ..+++ 89 4 68.2 
Rushville.. - 8 52 72-0 
Sandwich go 46 69-4 
South Evanston.... 90 SE 
Sycamore*..... sees, GO “4 67-4 

ATBOAW 
92 50 74-3 
Winnebago 90 47 -2 

Indhana. 

Angola...... 72-4 
Coiumbia City ....-| 90 45 | 71-7 
Colambus..... OF 55 71-4 
Connersville .......- go 52 | 71-4 
De Gonia g! 65 | 75-7 
Evansville. 
Farmland ... + 94 54 | 76.5 
Huntingburgh «.. 60 (77-4 
Huntington? 
Jeffersonville . o4 58 | 77-0 
La Fayette 5° 72-9 
Logansport (2)..... g2 48 71-2 
Marengo ..... 95 6r 75-6 
Marion? QI 48 | 70.0 
MAUZBY 97 49 | 72-4 
Michigan City . 95 47 | 71-7 


Mount Vernon(r).. 

Mount Vernon (2).. 
Muncie. 
Point Isabel . 
Princeton . ° 
Rockville ........+. 


Rushville t......+.. 


Shelbyville .......- 


88 41 65-6 
93 S7 74-6 


Valparaiso .. 


Vincennes ......++ 
Worthington ...... g2 | $2 | 75-1 
Indian 
95 53 | 76-4 
Eufaula....... 
Fort Supply ....--. 95 52 | 72-6 
Healdton 94 58 78.0 
South McAlester...) 93 70 | 
VinitaTt ...... 
Jowa. 
Altal OF 45 >: 
Alta(2) QI 44 
Amanat OI 49 «6g. 2 
(1). 9O 50 69-4 
Atlantic....... +| OF 42 | 67-6 
Audubon...... 
Bancroft 89 | 66.4 
Bedford f 
Belle Plaine*......| 90 49 «| «68.6 
Blakeville ........+| 96 51 69-5 
Bonaparte® .......+| 96 54 | 74-8 
Carroll? 92 45 | 67-4 
Cedar Fallst.. GO 49 | 67.6 
Cedar Rapids t 44 69-9 
Charles City .....-., 89 46 (67-9 
Clarinda OT | 70.0 
Clinton ....+.. 47 | 70-4 
College Springs .... 9 50 « 68-2 
COTTE 
Corydon ...sceeeees) 88 50 | 68.2 
CreBCO 88 4 65-4 
Dallas 72-0 
Delaware® 48 | (66.4 
Denison . gO 48 | 69-3 
Eagle Grove 52 | 69-0 
Fairfield f..... | 50 | 6%9 
Fayette ..... ecseess| 93 | 40 | 66.0 
Fontanelle..... 


Fort Madison*..... 
Glenwood (1)...... 
Grand Meadow .... 
Greenfield ......... 
Grinnell f 
Grundy Centre*.... 


Hampton 
Hopeville .....+++++ 
Hopkinton.. eee 


Humboldt®.. 
Independence ®*.... 
Indianola 


lowa City 92 


RON OKO OWU 


> | Precip’n. 
| 


Maxon * ee 


w 


| Marshalltown... — 


| Muscatine 


| Oskaloosa (1)*. 


| Ruthvent. 


Storm Lake........ 
| Tipton ........ 


Windsor ........-. 


PY 


Cunningham *...... 


Ft. Leavenworth( 1) 
Ft, Leavenworth(2) 


E DD! 


| Gove City *T ....+.- 


Havensvilie*....... g2 
Horton 93 
Independence...... 
Junction City......|... 
Kansas City 94 
9 


La "92. 
La Harpe ® 72 
cece 39 


100 


Manhattan(2).....- 
Manhattan(3)*..... 


8 


Marmaton........- 


Medicine Lodge.... 


N 


Morton 


Oberlin t. 


gt 
Pauline 
Pleasant Dale...... 


1% 


Sharon Springs 95 
g2 69 

92 | 70- 


Buffalo Partly 


‘Temperature. 
(Fahrenheit.) * 
° 
92 | 45 | 659 
go 74-0 
93 | 48 | 70.2 
gt 46 
93 44 705 
92 47 | Og-I 
93 | 45 6&5 
gt 45 | 69-6 
46 | 67.2 
5 46 | 69-8 
IT 72-8 
48 «(68.6 
92 | 48 | 72-4 
§0 65-4 
-| 92 49 70-1 
4 “9 
| 
g2 | 43 | 67-2 
go | 47 | 69 
go | 44 | 67-5 
40 | 65 
43 | 67-1 
50 | 73-7 
49 | 67-5 
$2 | 74-1 
92 44 | «08.1 
| 94 46 | 67-4 
89 49 | 69-6 
95 | 71-9 
go | 68.1 
go 5 71-3 
92 
92 
100 
9 
| $6 | 720 
55 | 72-4 
92 
95 57 | 73-4 
95 | 48 | 709 
ge S3 | 7% 
54 | 704 
gt 52 | 709 
o4 42 | 68.0 
QO 
94 | 49 | 68.0 
g2 
96 76. 
& 


. 
. 
. 
. 
. 


3 


2862 
$F 


54 | 72-6 

93 49 | 
SI 
$7 | 72 
55 

| SS | 73 

-| 89 | 50 | 69. 
430 «eee 
st 


S& 


Precip'n, 


DELS FEGBA 


PRESSES SS ASH SY ME SH SEVSEY 


. 
. 
. 
. 
. 
. 
. 


Qe 


. 


. 
. 


SESS 


S4 
50 

52 | 69-8 
51 | 70.0 
52 


FES 


Stations. 


W: akefield*, pee cece 
Wa Keeney ........ 
Wallace(1)........- 
Wallace(2)......... 
Wellington ........ 
Weskan(r)....... 
Weskan (2).. 
Yates Centre....... 

Kentucky. | 
Bowling 


Catlettsburgh .. 


Canton ..... 
Central City .......|. 
Earlington.........! 


Edmonton .........! 


Falmouth (1)t 


Fort Thomas ...... 


Frankfort 


Temperature. 
(Fahrenheit. a = 
aq |< 
° Ins. 
98 72-6 | 4-62 
| 54 707 | 4-69 
2.68 
5-25 
74 5-45 
2-32 
1.95 
934 


+03 
Frankfort (2)......| 95 $4 74-9 | 2-63 
Franklin *?t 5 | 77-5 | 
Georgetownt....... 77-1 | 3°33 
Greensburgh f 4-07 
Harrodsburgh t....| 97 | 76-2 | 2-33 
Midk dlesborought.. gt 72-5 | 7-90 
Mount Sterlingt...| 91 I | 72-7 | 5-52 
Newport Barracks . | 92 53 73-0 | 5-57 
Paducah 3-63 
Pellvillet..... ....| 94 55 | 76-2 | 3-63 
Princetont.........| 97 59 77-3 415 
Richmond ........./ 94 O§ | 
Shelbyville f.......| 96 54 74-0 | 6-24 
South Fork 734 
Louisiana, | 
Abbeville .......... 67 | 81-6 | 3.80 
Alexandriaf .......! 33 61 | 80.7 | 3-69 
Amité C 98 61 | 80.5 | 5-00 
Baton Rouge.......| 97 62 81.2 | 4-96 
Cameron........ 9 64 | 81-4 | 1-77 
Cheneyville........ 64 | 80.8 | 6.06 
Clinton |100 65 82-0 | 2.45 
Coushatta(2)...... |100 60 | 81-5 | 4-56 
98 | 77-0 | 
Dethit ...... Ov Zt 
Emilie. 62 80.4 | 5-80 
| Grand Coteau...... 94 6 82.0 | 8.23 
Homer 95 80.8 | 2.63 
52 | 77-8 | 513 
Jackson Barracks..| 94 51 76-8 | 6.83 
Jeaneretteo...... 98 67 82-9 | 3-13 
Lafayette ..........| 99 62 82.0 | 2.00 
Lake Charles ....../101 | | 5-70 
LAWTONCE 94 69 | 
Liberty Hill ....... 60 | 81.6 | 3 
Luling ...... 9S 58 81.0 | 3-87 
Mandeville eee 60 ©: 83-2 | 4-47 
Marksville........., 8 60 | 3-25 
Maure 94 62 | 79-0 
Melville ft... 96 67 | 81-3 | 3-83 
Minden | 81-8 | 2-11 
Monroe 99 62 | SI-5 | 1-62 
New Iberia.........|95 | 63 | 81-4 1-69 
Paincourtville ..... 95 62 | 80.1 | 8.46 
Shell Beach........| 96 70 | 82-2 | 2.04 
Sugar Ex. Station...) 96 66 | 81.4 | 5-84 
West End..... 
Winnsborough.....|101 54 | 80.1 | 4-70 
Maine. 
Bar Harbor ........ 9° 42 | 594 | 3-73 
Belfast*........ 7 59-9 | 3-33 
Calais... -| 89 3 60-3 | 3-72 
Cornish .. 92 65-4 | 2-95 
Fairfield ..........-| 93 p 63-5 | 2-03 
Farmington*. . 97 | 95-0 | 3-93 
Fort Preble........ 5 42 | 61-4 | 3-10 
Kennebec Arsenal.. 45 62.0 1.28 
|| Lewiston ........+.| 93 | 38 | 63-7 | 3-64 
Mayfield ...........| 9! 37 | 61-6 | 3-34 
34 | 62.5 | 3-20 
Petit Menan *......| 74 | 42 53-2 
Marylan 
Barren ‘gs? | | 70-5 | 1-85 
50 70-1 | 7-69 
Gumberland(2)....,96 | 53 | 74-8 | 6-04 
Fort McHenry .....| 93 46 | 69.8 | 6.09 
Frederick..... 93 46 71-5 | 7-19 
Gaithersburgh*....) 92 O8+4 
Leonardtown....... 49 | | 2-64 
MeDonogh ........+! $0 | 69-7 | 6-16 
Taneytown 
Woodstock d........ 93 46 70-2 | §-95 
Massachusetts. 
ara | gr 36 | 65-2 | 4.82 
Amherst ExSta(1). 93 | 34 | 65-0 | 4-61 
94 34 66.6 | 4-75 
Andover ........+++| 94 44 63-4 | 4-60 
Ashland........ Go 
| Blue Hill | (sam’ t).. 93 42 | 62.8 ' 4-30 


z 

Ins. e;e fowa—Cont'd. 
25 | 3 Larrabee .... 
8 8&7 3:0 ................. 3- Le Claire! ....... 
93 44 | 66.8 | I.10 | 
2°08 2. Ludlow 
89 | 43 | 61-8 | 
4 39 | 65-7 | 1-94 
¥ I+ 39 | 
1.14 3-15 
-| 2.84 6.07 Monticello *.... 97 62 80.1 .02 
5.06 | Mt. Pleasant®t( 1 | 73-1 
2.78 4-87 | Mount Pleasant (2 10 
3.65 | Mount Vernon* 67 | 4-48 
299 7 o> | Bo.r | 4-84 
3-14 3-95 | Usage 92 57 75-7 6.71 
‘ 6. 26 3.90 | | so) 9 53 | 75-1 | 6.32 
9- 3° 72 
t 7 67 oI 
2 go 3! 
71 52 
: 55 59 
' 35 35 
14 THECTSEE 77 
‘ ) 93 | Kansas. 
6s | Abilene .........- 
4 42 | xs 
2 74 | Altoona......... 14 
00 5 
2 
4! Uak ...... 99 
.. | Cawker City .... 
t 93 | 60 | 77-4 44 | Columbus ..... 25 
57 79:9 46 | Concordia...... 9 
g6 71-9 72 | 
95 62 77-1 12 | DOWNS ox 
o4 53 | 72-7 53 | Dwight ...... 45 
93 61 | 77-3 99 | Elk Fallst....... 3¢ 
Ey eka Ranch 84 
66 
79 
I 02 
60 
P 86 6 18 
87 73 
«+| O4 36 
77 37 
eos) 82 94 poles 
Kootenai.........+.| 82 17 
Payette 99 | 95 Mankato 
70 MecAllaster .. ...++- eee 
16 INNECAPOLIS 
35 Monument........- 
48 
100 32 ‘ ‘ 
100 72 . 
96 09 
92 69 eee 
92 84 ‘ 
g! 
: 76 
¢ 3° 
25 7 | 
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Meteorological record of volunt : | 
ary observers, &c.—Continued. 
| Temperature. Meteorological record ¢ of coluntary, observers, &c. —Continued. 
Stations. 4 Stations | (Fahrenheit.) | Temperature. 
Massachusetts—Con.| 9° | ° ° | Ins Michigan—Cont’ | 

Bosto ill (vailey ) 33 | 63-5 | 3-84 Fort Brady . 32 61-7 on | 62 79-8 | 4.66 
08 2.86 | Fort Mackinac. 38 | 59-7 | 1-90} Mavereviliet ....... 102 | $4 | 75:9 7-29 93 52 | 69-0 
ride (1) 93 44 | 64-2 | 3-57 Fort Wayne. 40 89.3 Point GO | 67 | BI-6 | 3-64 || GENEVA... 
94 43 | 65-5 | 4-01 37 | 68-0 | 2.59 | 67 | 81.8 | 6.70 Genoat..... go | “st | 66.7. 8.48 
96 42 | 65-8 | 4-04 Gaylordf.. 28 | 62.5 5. | g8 | 62 | 81.3 | 4-10 Grant...... 6.6 
40 | 68.9 | 2-95 | Palo 102 | 62 | 81.3 | 5.04 | Harvard ..........| sim 
3-25 Grayling t.. 27 | 64. 3-07 | Port Gibson........ | | 79-0 | 553 Hastings 90 | §2 6.7 
Cotu 64-0 | 3-43 | Hanover 99 | 37 67.8 3-37 | Pontotoc QB | 62 | 80.2 2.40 Hay Springs .......| | 60.20) 2. 

Dudley 93 | 44 | 65-8 | | Hayest............ 98 st | hated Imperial...--. st} | | 66:8 | 
nth ath +++ gO | 45 | 62.6/ 1-39 Highland Station*! 93 | 39 | 66.8 3-36 | Water Valle kane 65 | 79-5 | 2-69 | Kimball ...........| 88 40 | 63-3 | 3°54 
3-07  Hillsdalet........ | 40 | | 3-32 Waynesbore’( te. 105 | 63 | 79-6 | 4-90 | Lexington* ........| 9% | 40 |eceves| 7237 
A 4 “ 65-3 Holt... | 3:36 | Waynesboro’ | | $60 92 | §0 | 65-3 | 7-78 
Fitch -44 | Howe *| -42 | Long Pine.........| | 42 | 63. 
85 | 36 | 61-2) 3-99 | Ivant 98 65-9 | 2-56 | | Minden ......... | 48 | 
89 43 496 Jackson. |....- | = 6.89 Nebraska City | 52 | 68.5 6.6 
337 92 66.9 0.80 | Pe | 74-4 | 8.90 Norfolk ....... | 65-7 | 8 
ove cove! OS 37 | 65-6 | 4-93 Kalamazoo t....... 3 69.8 1205 | North Loup*t..... 
Heath* OF 41 65-4 | 3-14 Lansing.......... 89 37 | 67-7 | 2-26| California. | 4-10 | OI 49 | 66.0 10.24 
92 37 | Lathrop ....... - 95 27 64.1 | 2-28 | Cape Gi 60 | 80-5 23-90 44 65-2 66 
97 | 33 65.0 | 3-81 | Madison .........«+, 90 68.7 | CAU 20 37 
96 | 66-9 | 4-51 93 38 | 69.0 2.73 | Cartha "93 S! | | 4°55 Palmer ...... 50 63-7, “75 
mate...) 97 | 34 3-78 | 9 38 67-7 | 3-21 Carthage 94 | 60 | 73:5 | 5-24 | 6+ 50 
99 | 41 | 67-0) 3-30 Montaguet........ 40 | 657 | 0-91 Chillicothet *...... | 7-35 | Plattsmouth.. deeds "| 9.62 
Leos! 38 | 61-5 | 2-53 | | 44 | | 76-1 | 2638 | Precept’ ..... | 
4-58 Noblef..... | go | 7021 4. §0 | 69-4 | 7-70 | PurpleCane*......| 94 | 54 | 70-9 |11-38 
Lowell (2) 98 | | | 3°66 North Aurelius. 3-80 | Dadoville | | 9.09 
| 3 6. 92 | -3| 940 Syracuse *......... 
| 2-34 prings*.| 93 | 52 | 705 8.14 Tekamah.........-.| | | 71-7 | 5-44 
said ee | 87 42 | 67-0 ......... 93 | S4 | 72-4 4-66 | Wallace*.......... | | 48 64 
Milton®.. a | 1-85 Pulaski ©. 93 | 40 | 651 | an 4-10 Weeping Water*.. 97 6 | 68.3 7.86 
New 1-55 Beach t.......| 92 39 60.5 | Jerome WY OF | | 75-0 9- 13 Belmont oe} | §8 | §§.8| 1-19 
port (1)... | 43 | 64-3 3-79  Stockbridget...... = City 9S | SH | 747 | 7-67 Candelaria .. 
364 Thornville ¢ 92 42 6.50 Carson City... 33 | 60.6 | 0-29 
O4 | 45 | 65-4 2-23 | Washingtont....../ 92 66.9. Liberty. | Elko (2). 88 | 2.31 
Randolph | White Pigeon .....| go | 41 | 66-9 | 5-81 | Mine le Motte.....] 87 | | 71-4 $76 
Ro 4-39 Ypsilanti........ 87 | 37 | 64-4 "3S | Oak Ridge®........ 100 | 58 | 75-6 | 3-85 | Hawthorne (2).....| 92 | 43 84-8 | O15 
Saleen ( D* Minnesota. | 77 | Ore ome | 64 | 797 | 7-40 | Hot Springs*.......| 94 | 73-7 | 2-00 
2) 4-00 | 90 | 53 | 69-9 | 6-81 | Humboldt*........) 85 | 2 | 62.6 | 0-60 
4-07 | Alma Cityt........| 69 | 41 3°39 92 | 54 | 70.2 | 6.45 | Lewer’s Ranch...../ 89 | 34 | 60.6 | O19 
South Bi 99 | 42 68.6| 1.76 Crookston .........| 97 48 | 62-8 | 6.41 | Mill City..... GO | 42 60.6 
Springfield 33 +37 QO | 38 | 66.3 ral eed Ranc gr | | 56.8 | 2-24 
Gwampecott(2)....| — 46 | 66-4 | 4.13 | Saint Charles (1)... | 7-21 alisade | 38 | 60-6 
| 39 | 65-9) Fort Snelling ......, 90 | 40 | 65-4. 73-3 | 8-26 | Sodaville..........| 9% | 40 | 
% 33 63-9 2.13 Meadow......90 | 43 | 64-7. «000000000 93 73.6 5-89 Sunnyside | 
ee +O | inbrae * ....+-+. I 9-24 | Virginia City ......| 38 8 
win 99 | 3-14 Minneapolis*...... | 42 | 62 | 3°13 395 Berlin Falls........| 88 27 
igan. Morris a 4 | 3-78! Popl Ri 96 | 38 | 63-6 | 3°32 
Adrian | 64-5 4-15 Castlet plar River. | 82 40 | 60.0 | 5.03 | East Canterbury...| 95 | 45 2.53 
go | 40 | 69.6| 2.27 *7 | 0-10 Chote 73 29 | 48-2 4-91 | Groveton*.........| | 40 1.74 
Allegan | 66.8 | 4.24 4-61 OF 32 | 55-7 | 3-07 | Hamover(r).......-| | 34 | 3 
93 34 | 65-2 | 2.33 | Pokegama Falls.... | 63 3-25 Fost 2-99 Hanover (2).......-| 96 | 30 | 63-4 
Atlanti 99 42 | 68-7 | 2-70 | Red Wing........ -| 88 43 | 66.2 Fort Custe iboine. 85 3 59-8 | 3. Lake Village. eet 
73 | 34 | | | vers 60.8 | 5.02 | Littleton ........../ 89 | 3 | 60.5 | 29% 
ountainf.... 87 39 | 66.0/| 2-5t Saint Charles *j.... 87 5-03 Fort GO 37 | 63-2 | 5-45 Manchester . 95 | 38 3-77 
98 | 42 | 75-8 | 4-25 | Sheldon*........... 4 7-64 Fo Sh. soula.....| 79 | 32 | | 3-40 
Bell, Ot 32 | 63-6 | I-99 Mississippi. ++| 68.5 | 6.42 82 37. | 57-0 “30 Nashua *...........| 98 | > 
9s | 30 | 65-3 | 2.71  Aberdeen..... 60 | 76.4 | 8.8 Martined | 44 | 64.1 | 5- Newton 97 | | 59-4 +3 
Bell rane | 40 | 69-4 | 233 Agricultural Goi'ge| | 64. | 84 | 34 | | 4-21 | North Conwa 95 | 34 | O33 | 2°29 
| 4 733 | 3.64 Batesvil | 83.9 79 | 2 | | 5.04 Peanichuck tation) 3-62 
| 3 +5 | 2.43 y Saint Louis... ymouth ......... | 2. 
be 9 | 37 | 4-10  Booneville......... 38 10. 60 OD 37 | 64-3 | $47 Stratford ... 
3-00 Brookhavenf......./100 | 62 78-8 65-7 | 5-19 O2 35 | | 3-21 
ego | “8 | 4-20) 70.2 | est Milan........ | 60.8 | 
‘ 95 40 | 68.2 3-87 Columbus (1)...... | 2-36 §0 | 71-2 | 7+33 Wier’s Bridge ..... re 
| 27 67-9 3-41 | Columbus(2)....../105 | 63 83.3 | 50 | 65.8 | 5.31 | Wolfborough....... 
92 34 1-15 96 | 63 7. 93 50 | 69-4 | 4-99 New Jersey. ‘| 
a, 94 | 32 | 64-0| 2. | 67 | 67-4 | 7-01 Allaire .... 95 | 40 | 67-2 
Chatx 88 40 | 65.2 2-09 Enterprise. 65 | 82.0 | 3 48 65-4 | 54 Asbury Park ......| 92 50 | 70.2 | 
28 61.5 | 1-21 Fayette. @ | 81.2 7-84 ON*T. 88 43 | 64.1 | || 2.70 
OF | 39 | 06-7 | 2-00 Greenville . 9 | 6 | 820) .....1 92 | 50 | 67.6 7:33 97 | 43 | 70.3 | 
go 40 | 66.3) 5-49 Hatticsburgh | 7.60 | Billingsport L. H*.| | 4 73.2 34 
8-3 3-07 | 63 | 80.0 | 3-30 4 | | 95 | 47 | 72.3 
Deerfield... Fo gI 25 | 60.8/ 1-91 Holly Springs (1)*.. 4- | 48 | g-12 | Cape May C. H.f...| 
44 | 70.1 | 1.70 | Holly Springs(2)...| 98 60 79.2 92 | 49 | 06.6 5-99 Deckerton ........-| 94 | 45 | 67-6 
94 37. | 7o-0| 1.56 Jackson........ 102 64 82.4 Fort | SO 43 | 67-7 | 
Bivart 28 | 1.60 95 64 79-2 Fort Omaha... +s Eee City .. 47 | 3 314 
40 I. ake 0.4 | 6. ranklinville ...... | 69. ; 
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Meteorological r of voluntary Meteorological record voluntary observers, e.—Continued. 
| ture. 
‘Temperature. 4 | Temperature. Temperature. a | Tempera 
| (Pahrenheit.) | = (Fahrenheit.) | Stati | | Stations. 
; ; ; ° ° | 
New Jersey—Con, | © | Ins. | New York—Cont’d.| © | © | Ins. } | 
| | | SS | weve $2 | | |" 40 | 9-2 | 3-70 
$ Imlaystown*....... | $8 45 | 71-6| 671 Palermot.......+++| 94 | 31 | 64-8 | 1-03 43 6.06 
Junction J 95 | 71-0 2.95 | Greenville .........| 88 41 | 67-9 | 6.72 
45 | 63-0 Kenton *t 93 47 | 70-8 5-63 | Hamburgh .........|100 42 70-4 2-23 
4OCKEOWN 99 | 47 | §2 | 71-0 | 3.44 | Hollidaysburgh..../ 98 | 39 | 68.7 | 4-91 
Moorestown *......| 96 46 | Platisburgh..... OF | 64-0 | 1-83 | OF | | 
Newark (1) .......- 50 | 61 | 2-0 or *39)° 
New Brunswick (2) 94 | 46 | 98-8 / 1-61 | Poughkeepsie ... .. 9 | -88 | Kilmer®........... 103. | | 72-9 
Rancocss.......... 379 | Setauket ..........) 1-84 Napo COD 6-70 | be 
Readington sone 3 | 70-6 | Sherman......... -6 | 1.88 | New Alexandria ...| 91 Lewisburgh. 
oof South Ons 441 | Now + 36 Lock Havent.......| 97 | 42 | 68.5 | 5-14 
Somerville..... 101 43 | 70-0) I. South Canisteo.. | Hew burgh. 48 4-56 
Ly South Orange f. sdod 2 68.4 | 1-78 E. Reservoir . 2.30 | North Lewisburg | Mahoning t 
| | | | 65:2 | 2:60| 93 | 37 | 68-0 | 3-00 | MeConnellaburgh..| 9 | 42 | 66-5 | 6-23 
Whiting 44 | 69-9 | 4-42 Wappin ger’ Falis.|..... coe 2.19 | 93 | 49 | 75-0 4-84 | 87 | 40 65-3. 
Woodbury ...... 97 48 | 7.8 | 3-41 | Warwick.......... 2.33 | Portsmout | 
New Mexico. Watervieit Arsenail..... | 32 3-30 | Portemouth (2)f.-| 94 | 9 | 73-2) | 500 
Coolidge...... BF 23 | DB on | 40 | 69-3 | 4-21 || Philadelphia(r).. 2°99 
gt 31 59-5 | 0.82 Willets Point.. 95 40 | 67.6 1.20 | | 4.80 hiladelph | +45 
Embudo ......... North Carolina. | | Wayneovilis .......| | | | 42 | 69.8 | 3.19 
Fort Bayard ..... 95 | 40 | 4-7) Bryson© ity... 6.241 96 73-6 | 6-43 | Point 
Fort Stanton....... go | | 63% 2-20 | Chapel Hil | 77-6 | | uth | 4-79 Pottstown ........./99 | 47 | 72-0 4-20 
Fort Wingate...... 9 Wheeler ... makertown .......| 97 | 43 | 68-1 | 4-71 
Gallinas Spring?...|93 50 | | 89 | 44 | 68-0 | 7-13 || 2037 
Hillsborough f..... 98 7-5 Franklin...... | 42 | 702 | 1-40) Youn 92 | 45 | 70-0 | 
Olie. sees 95 38 | Highlands. 86 33 66.5 | 5-02 | Saltsburgh t -...... 
S37 || | 73-2 | 3-20 be, 95 | Selin’s Grove......| 99 30. | 6.6 | 4-74 
Red Cafion?........| 97 43 | 69-6| 1.20 Lexington 97 | 75-2 | 2-57 | Gut | Gmethport......... | 66.6 | 5.66 
Springer ++| 2-02 | Lillingtont... 5-99 59-0 | 2.03 | Smith’s Corner 2048 ° 
q 1634 | 95 | 52 | 73-4 | 3-57] Albany®...... | 2 65-7 | 1-02 | Somerset 89 42 | 6-7 | 5-20 
New York. Louisburgh .. | | 77-0 | 2.96 | South Eaton....... | 42 | 66.2) 2-17 
Adams Centre 632 || Lumberton ........| 97 | | | (2).- 3-10 || State College......) 91 | 38 | 66-8 | 4-24 
Addison.......... ..| 95 35 65-7 2-05 Morganton*ft . -| 95 55 | 73-2 | 2-41 | Athe = | 34 
4-89 Mount Airyf.......92 | §0 | 72-5 | 2-66/ Bandon *... 33 3.6 | 1.42 | Swarthmore........| 92. "44 | 69-4 | 9-30 
%79 Mount Holly 6.66 Beulah ee | 47, | $0.8 | 4-45 || Troy®.............. o7 | 42 | 65-9 | 3-37 
Alabama 4 | # yore 1.65 | Corvallis 87 | 34 | S702 | Uniontown gt | 48 | 71-6 8.63 
Alfred Centre ...... 29 | 63-4 | 2-46 | Oak Ridge 93 | 73.8 Rast Portland | 3-82 92 32 | 61-5 | 
3 Arcade(r)....... ope | 64-0 | Pittsborough Eoin 84 | 38 | 55-8 | 2-19 | WestChester......)92 | 46 | 69.8 | 4-17 
Au Sable Forks Salisbury | 38.0 Westtown | "4a" | | 4-52 
nd || Smithfield ......... 76 | | 57-8 | $37 | witkes Barre’... 98 | 43 | 2.88 
Baldwinsville*....| 95 38 64.0 | 0.66 Soapstone Mount*.|...0.) 56 72-8 3-25 Gardiner 3-74 || Wysox 3 66.2 | 3.48 
Batavia 2-51 Southern Pines....| 99 | 77-8 | 3-70 Gooseberry 60.0 | I 96 | | 69-8 | 3-98 
Bethlehem Centre. | 58-4 | 2-74 | Bristol........ BF 44 | 63-3 | 1-25 
Blood’s Depot Weldont 38 Hoop River... 40 | 58-3 | 1-20) Fort Adams......../83 | 40 | 60-3 1-35 
Boyd's Gorners®...| 98 69-8 | 1-81 Willeyton....... «+| 9 | 54 | 73-6 3-00} Hubbard 35 0.70 
Brookfield os 3 63-0 | 2-34 North Dakota, | Jacksonville....... 9 35 2 | 0.48 | Lonsdale | Reed 
Canton?........... 34 | 64.9 | 1-46 Carringtont 3-64 | John Day Junction.) go 59 | — 
Carmel | | | Church's Jordan Valley......| 9¢ | 36 | $49) 1-83 | Newport 85" | “44 
Central Park, N. ¥. 97 54 | 71-4 | 93 | 40 | 64-2 | 5.19 3.97 | 
Chenango Forks ...|...-. 4-35 || fale ra Lakeview ........--| 8 29 | 55-2 2-97 | Providence(r)...../ 98 | 46 67-5 | 3-50 
Cherry Creek . “ | I Rock........-| 82 | 30 | 529| 2-94 Providence (2).....| 98 | 40 | 66.4 | 3-19 
Cooperstown . ..... 87 63-6 | 1-98 Fort A. Lineoin, | | 88 | 57-8 | 2-71 | Providence(3) .....| 96 | 45 | 65-2 3-55 
3 | 67-7 | 2-05 Fort Buford... .. | | 7-92 | MeMinnville....... 88 | 35 ovidence( 3) ... | 3s 
De Kalb Junction. 200 | Fort Pembina...... | 34 | 62.0 6. Angel....... ais | 3.80 || 98 6a | 79-6 | 4-36 
1-97 | Fort Yates .... 91 | 42 | 63-7 | 4-78 93 2-22 | Allendale ..........| 98 | 64 | 81.0 | 4.22 
Deposit #00 | Gallatin 3-93 Labs.” 3 | 2-24 | Batesburgh ........\100 | 62 | 80.4 | 2.64 
Easton ..... Seaton 0-51 | Belmont .... ......| 97 | 62 | 77-8 | 2-60 
Fleming ..........+ gt | 66.4 | 2-33 Hopet...... 60.6 3-35 3-76 || | 65 | 82-0 2.70 
Nepales ~ | 60. 88 Branchville ........ 8 | 62 | 79-0 2.69 
Fort Hamilton ....| 91 50 «3 | 1-27 2 | 8 Pennsylvania. | Brewer Mine......./ 99 | 60 | 79-0/ 2.47 
Fort Niagara. . 93 | = 61.2 Allegheny Arsenal.| 94 3-84 | | | 79-0 | 3-32 
Port Schuyler...... go 31 67-8 | 1-24 Wahpeton*ft .......| go 41 67-2 | 5-36 Chester 98 59 78-2 | 3-97 
Fort Wadsworth ... 99 | 47 | 70-3) 1-83 Wild 633 | 3-78 | Aq Grover . 98 2.80 | 95 | 60 | 77-6 | 2-31 
Geneva .....+. 35. | 66-5 | 3-76 Boothwyn..... 5-38 | Florence ...... 100 | 63 | 82.1 2.§2 
35 | 64-6 | 4-73 | 89 | 52 | | Brookvillet 4-52 Greenville 9 | | 4-30 
Honeymeac Brook* 40 | 65-9 3-90 92 53 | 71-0 | 4 | 2.67 || Greenwood.... ....| bo | 80.2) 1-12 
Hyndsville ........ 95 33 | 64-7 | 2-72 Bangorville.........95 | 43 | Se 3-42| B r we 3-46 | Hardeeville........ 9 | 64 | 80.0) 5. 
Ithaca....... 92 37 | 97-2 4.56 Bement ®..........+/ 96 Charle | 4-42 | Jacksonborough ...| 97 63 | 79-6 | 
Keene Valley.. G6 27 | | 2-71 Caledonia. 6623 Clarion(1)t . | 6-93 | Kingstree..... 61 | 80.2 2.16 
Kings Station....../... 1.47 | | [10.83 Coatesvillet. 9S | 3-60 | Port Royal*t....... | O4 68 | 80.0 3-23 
Le 93 | 85 | | 4-96 Colina... | &83 | Saint Georges...... | 98 | 62 | 79-4 | 2.62 
Liberty | 3-41 | Cire leville(1)+.. 7-18 | Con oan... lem | 46 | 69-3 | 2-33 | Saint Mathews...../ 98 | 63 | 80-2 | 4.76 
| 33° Clarksville. gt 53 71-0 | 6.27 Corey. | 64.0 | 3 Society Hilltn..... go 69 | 79-8 2-38 
Lockport ..... 1.45 Cleveland 46 | 68-2 | 4-03 isiand Damt. Spartanburg(2)...., 98 | 60 | 785 | 3. 
Lowyville.... 4-10 | Columbus Barracks ports town... | Statesburgh........| 95 | 62 | 77-0 | 3.80 
eLean ..., 0635 63-7 | 1-85 | Wateree f.......... | 2-41 
Madiso n Barracks . as 65-9 1-94 Ellsworth. ve ‘| 6.6 | 3-22 Winnsborough. 68 81.2 2-4, 
Malone........ OF 37 | 63-6) 4-45 Findlay....... OF | 45 | 70-0 | 4-66) Ba horous | 65-8 | Yorkville........ 93 | 60 | 76-7 
Middletown *....-.. 94 | 43 | 67-0| 1-53 39 | 65-6 | 5-06 iam. 4 67-9 | 445 South Dakota. 
Besris..... 8 Granville 338 | Frankford Arsenal.| 97 70-7 | 4-25 Alexandriaf........ 92 | 45 | 65-0 | 6-45 


f 

7 

é 
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Meteorological record of voluntary observers, &c.—Continued. 


Stations. 


| 
| 


Precip’n. 


Temperature. 
4 (Fahrenheit.) 
Stations. 


South Dakota—Con. 


Brookings ........- 89 38 


Canton 
Clark cccccccces 
CIOSS 


De Smet*T..... 


Egelandt........... 


Elkton*....... OF 
Fiandreau t........ 9! 


Forestburgh t...... 
Fort Bennett ...... 


Fort Meade........, 91 
Fort Randall ....... 92 | 
Fort Sully ........+ 91 


Howard ........ 
Kimball*f......... 


Millbank®........... 90 


Onida 
Velrichst 
Parkston*.......... 
PlankintontT ....... 
Saint Lawrence*... 
Spearfish* ......... 


ennesseée. 


Andersonville ..... 94 
Arlington .........+ 100 


Ashwood*t........ 
AUStIN 
Bethel Springs..... 
Bolivar(2) 
Brownsville. ...... 
Charleston?t. ..... ° 


Clarksville.......... 95 


Covington(1r)f..... 
Covington (2)...... 
Dyersburgh (2) .... 


Fayettevillet...... 96 


Florence Station... 
Franklin ...... 
Grand Junction.... 
Greeneville ........ 


Hohenwald ........ 100 


Jacksboro ........- 88 
Jackson ...... 
Johnson City ...... 


Johnsonvillet..... 
Kingston(1)t...... 


Kingston Springs .. "92 
92 


Livingston......... 


LOUGOR 


Missionary Ridge.. . 
CWPOrt 92 


Northville ...... coe 
Nunnelly ...... soos, 92 
Parksvillet........ 


Riddleton.......... 94 
Rockwood f........ +++ 


Rogersville. ....... 


Rugby f.... OF 
Savannah ......... 
Sharp. ........ 9 


Springdale ......... 


96 
Strawberry Plainst......\..... 
OI 


‘eras. 
Arthur City........ 


99 
Austin(2).......... 96 
8 


Berlin...... 


Big Spring 


ee 


Brazoria t®.......+. 95 
Brenham ¢......... 99 


Brownwoodft....... 


92 
Cam Pass ..1 
C’p PefiaColorado.. 1 
College Station..... 98 

Colorado (3) 


Columbia .......... 


97 
Corsicana(1)..... ++ 


Corsicana (2) ....... 


Cuero 


Dallas (3) . 
Durham ... 


Edinburgh......... . 
Epworth ........... 90 


Forestburgh *...... 


Fort Bliss ......... 105 
Fort Brown........ 97 


Fort Clark ........- 


Fort Davis ......... 94 
Fort Hancock . ....'106 


SSsasst: 


SRIFB 


One ANC ORNN 


PRIS 


RE 
FERRI L Sy 
ONC 


. 
. 


Duval ...... 


SO Dew 


KE BS 


| Aberdeen ... 


Teras—Cont’d. | ° 
Fort McIntosh .. .. 102 
Fort Ringgold .....'105 
Fredericksburgh .. 95 
Gainesville ........ 


Gallinast..... 
108 
Grapevine *..... +++ 100 
Hartley ..... 96 
Haskell 104 
Haymond..... 


| Houstont..........| 99 


Huntsville....... 98 


Luling ..... 
Menardville ....... 99 
Mountain Springs.. 98 
New 95 
New Ulm....... 95 
Orange ..... 
7 | 


98 


San Angelo... ....../108 
San Antonio........ 100 


66000 
Santa Maria 


Waco (2) t 98 
Weatherford ..... 100 
Wichita Falls *.... 105 

Utah. 

Beaver}....... 88 
Fort Douglas ....... 84 
Fort DuChesne ....| 90 
Grouse Creek ......| 63 


oe 


88 
Mount Carmel*f...| 92 
Mount Pleasant.... 68 
Nephi ¢ 88 
Parowan 93 


Price...... 
PYOTO 


St. George ......... 109 
Snowville ......... 84 


Stockton 


Vermont. 
Brattleborough(1). 96 
Burlington...... 94 
81 

90 


| Jacksonville........ 90 


Lunenburgh *...... 


| Strafford 


Weathersfield C’tre 
Virgima. 
Big Stone Gapf..... go 
Birdsnest*........ 90 
Blacksburg.....-.... 
Cape Charles..... 8 


Christiansburgh f.. go? 
Clarksvillet.......\..... 


Dale Enterpriset..| 92 


Danville .......... 


Fort Monroe.......| of 


Fort Myer......... 4 
Lexington f........ 94 
Marion ........- god | 


Nottaway ©. H..... 100 
Petersburgh f......| 95 
Richmons f........ 103 
Stanardsville ......| 94 
Staunton........... 94 
88 
Woodstock f.......... 
Wytheville......... 86 
Washington. 


Chehalis .... 
Chelanf 86 
Doe 70 
East Sound ........ 79 
Fort Canby ........ 69 
Fort Simcoe ....... 90 
Fort Spokane ......| 90 
Fort Townsend .... 74 
Fort Walla Walla.. 90 


Lapush 64? 
Port Blakeleyf....\ 78 


OE Precip’n. 


x0: 


Sey: 
ahd 
Owns 
YE Orr 


oreo 


GIR Bees 
NS 


Perr 


LG'S 


92 


20 


7° 


+63 


80 


14 
08 
or 


27 


20 | 


07 
15 
12 


51 | BYTON® 


95 


95 
20 


-18 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 

(Fahrenheit. ) 
Stations. 

= | 

Washington—Cont’d ° | 
Seattle........ cocse| 78 | 42 | 60-2 
++| Bo 41 | 60.0 
Vancouver B’ks .... go | 42 | 59.9 
| §6.2 
57-8 


Waterville ........| 87 | 32 


West Virginia. 


Buckhannon 


Charlestonft........ 


| Glenvillet..... 
| Harper’s Ferryt... 


Wheeling (2) ...... 
| White Sulp’r Sp’gs. 
Wisconsin. 
Amherst ........ Ql 34 | 65.0 
Appleton(1).......| 90 36 | 64.6 
88 | 62.2 
| Bayfield............, 87 36 | 60.4 
| Beaver Dam........ 94 39 | 60.5 
| Berlin..... erccccece 102 32 | 67.0 
| Black River Falls... 97 | 28 | 65.0 
| Cadiz ®......0. 66.8 
| Centraliaf.....-....| 94 47 | 64-4 
| Chippewa Falls...... 
| Columbus ........., 94 37 68.9 
| Crandon .+++|104 27 | 63-4 
| Cumberlandl,....... 93 44 | 69.0 
| De Pere...... se) 96 66. 
| Dodgevillet........ 87 42 
| Eau Claire(r)...... g! 40 | 63-5 
Eau Claire(2)....... 91 42 | 70.2 
95 40 | 68.1 
| Ellsworth .........| 88 40 | 65.0 
| Embarrass*........| 93 43 | 66-3 
| Florencet,......... 94 25 | 62.2 
| Fond du Lac .. ....| 92 32 | 65-8 
| Hammond ......... 86 | 65.0 
| Harvey f...... 41 | 66.4 
| Hayward..... 33 | 63-1 
Hillsborough ......-| 90 32 | 65-1 
Honey Creek* +| 94 42 | 65-9 
Janesville..........| 88 | 66.9 
Kenosha......... 88 42 
| Koepenick.........| 96 46 | 71. 
| Lancaster........++ 92 39 | 67.6 
Madison 88 44 | 67- 
Manitowoc ........ 87 34 | 


| Wheeling (1) f....... 


Hintont....... 

| Pleasant Hill*..... | 0. 

| Point Pleasantt... 

| sees 

Tannery *..... eccee! 94 50 | 69.4 

Tyler Creek .......| 96 56 | 70.0 


| Precip’n. 


ei eae 
oe 


Watertown........| 90 | 41 | 67. 
Westfieldt...... 
Whitehall? ........ 


Wyoming. 
Camp Pilot Butte.. 


Fort D. A. Russell. 
Fort Fetterman.... 
Fort McKinney....| 88 
Fort Washakie.... 
Fort Yellowstone. . 
Laramie ........ 


Esquimalt......... 


Leon de Aldemas.. 


New Brunswick. 


Grand Turk Islandt 
Hamilton, Bermuda 


Port au Prince..... 


Temperature. 

(Fahrenheit.) ¢ 

= 

| = | 

= o 

WA we 
Wisconsin—Cont’d.| | | © Ins. 
QS 464 
Meadow Valleyt...| 92 | 36 | 65-6 4.89 
3°99 
Medford 9F | 32 | 63-6 3-54 
Menomonie........| 92 35 | 66-4 4-30 
90 | 34 63-2 6.39 
New Holsteint . 100 | 35 | 64-5 | 7-16 
| 41 66.2 4.02 
33 32 | 63-5 3-02 
| 64-8 4-52 
Oshkosh 41 | 66.0 3.40 
5 40 | 66.6 5.48 
Peshtigo .....+.++++| 92 30 | 62.9 2-97 

95 | 34 | 62.0 3-52 
Portage( 1) 3-32 
Prairie du Chien...| 95 | 40 | 70-0 2-95 
Rhinelander .......| 91 | 29 | 63-4 1-47 
Shawano ........+++| OF 34 | 62.2 2.95 
Shell Lake....... -| 87 30 | 63-0 3-31 
41 | 67-8 4-99 
oI 42 .| 65-8 4-72 
Zi 
93 44 5-67 
94 36 | 65-8 1.63 
44 | 6-35 

34 | 66.6 | 4. 
84 28 | 58.0 1-08 
85 34 | §2-6 | 1.66 
80 27 | 53-4 
Iol 36 65.0 6.00 
38 | 57-4 | 4-01 
83 33 1-39 
85 39 | SI-4 3-05 
82 31 57-3 9.91 
85 34 | 60.2 2.79 
go 43 | 39-0 | 0-40 
80 42 | 60-6 1.30 
72 | 39 | 554 1-26 
00 58 | 82.0 0.00 
88 | 2-03 

88 74 | 80.6 T. 
82 53 | 64-9 5-82 
86 50 | 65.3 18.00 


73 
gt 72 | 83-5 


Santiago de Cuba... 


San Simon..?....++. 
Tempe ...... 
Texas Hill........- 
Tucson (2) 


California, 


Anaheim*....... 
Antioch’.... 


| 85 


Auburn 


Bakersfield*.......|109 
Belmont 
| Berendo 
Borden | 
.93 | Boulder Creek..... } 
-39 | Brentwood .... ..../101 
| 
106 


| 
| Castroville *.. 


92 | ChICO 
55 | CISCO 
42 | Colfax*..... 
62 | Colton 
32 | Corning.......... ee 


| Davisville*........ 


62 | Delano 
69 | Delta *..,.....+. 


Downey * 


| Dunnigan .......++.! 
Edgwood .......+++| 75 
El Dorado ........./108 


Arizona. | 
| Casa Grande *......|116 
Gila Bend (2) *..... 118 
| Maricopa(1) *....../116 
New River ........-|104 
103 
108 
112 


Alcalde 
Almaden*.......+++/102 


108 


RFS. BS F 


LE 


California—Cont’'d, 


888 


Florence*,.......++| 93 50 
Folsom 60 
61 
42 


= 
= 
a 
: 
: 
: 
Sx 


Goshen * 


110 
nding*.|108 
Laurel 
II 
Beach*.......| 
Los Angeles*....... 
, Los Gatos(1) *...../105 

Mammoth Tank ...|120 

94 
| Marysville*........|100 
Merced ...... 
Menlo Park *....../106 
Milton (near)...... 


Mohave * 108 


Montague * ......../102 


45 5 | 0.00 

$2 7 | O30 

41 | 2.40 

57 +3 | 0-27 

57 9 | 0.00 

6 | 0.00 

*5 | 0.00 

*9 | 0.00 

-6 | 0.46 

-I | 0.63 

| 0.00 

| 0.00 

50 | 68.2 | I-40 
+|107 50 | 74-7 | 0-00 

| 55 | 6-9 | 0.16 

49 | 70-9 0-00 
95, 47 | 65-2 | 1-60 
73-0 | O30 
106 80-1 | 0.30 
|103 67-8 | 0-05 
eee 64-7 | 0.00 
74-1 | 0-03 

© | 0.00 

I | 0.05 

2 | 0-00 

+|106 9 | 0-00 
6 | 0.03 

3 | 0.00 

5 | 0-00 

4 | 0.00 

| 0.18 

3 | 0-00 

9 | 0-00 

| 0.24 

3 | 0-03 

9 | 0.22 

5 | 0.00 

4 | 0.00 

5 0-00 

8 | 1.25 


Pr oo 


Received too late for general discussion of weather for June, 1891. 
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LSE BBL ISTE FIV 


= 
Temperature. | 
(Fahrenheit. ) 
Lice 
| 67 | 86 
87 45 62 | 85 
go 44 OI | | 77 
85 | 44 53 | 63f 79 
8 | 62 | 8 
2 | «40 | 59 |8 
| 37 63 | 8 = 
62 80 
60 «682 
| 
82 3 
Mit 64 | 84 = 
96 65 | 77 
904 62 82 
88 60 79 
go 64 | 80 
98 64 81 
: 89 56 | 76 
Wolsey 95 | 56 80 7 
| $5 
; 95 63 67 
9 | 55 62 
gr | © 
98 62 
100 | «(64 36 | Sierra Blanca(r) ... 101 47 ‘ 
cose 69 Sierra Blanca(2) 
63 21 | Silver Falls........| 98 54 : 
100 | 82 61 
62 13 | 64 
65 48 | 60 
93 55 | 58 = 
95 | 94 
95 | 56 |} 3t 
me 86 59 06 41 
60 59 | aré 
56 47 | 42 | 
| 55 14 30 
46 | 44 
coleseesel mee 72 | 36 | Saint John.........| 78 44 | 55-8 3-20 
64 I. 75 | 30 Newfoundiand. 
69 6. 7 | 33 Saint Johns........| 79 32 | 47-3 7-78 
MeKensie.......... 88 | 6 80 | 66 | 753 6.18 
MeMinnville.......| 92 63 4 42 0. 00 a 
tor | (64 I 1.56 
63 
62 36 2.58 | — eT). 
| | 40 3.72 | __ 
30 2.6 | 1.39 
I 64 22 
57 31 | 61-9 | 3-84 
65 40 és.8 2.02 
64 | 38 | 64.6 | 3-62 
| 44 85-3 3-47 
nion City......... 100 70 6.25 117 
Waynesborough ... 94 60 | st | 708 106 
58 | 73-6 
67 8 58 70.0) 2 Cd 
| 56 | 734/12 Hornbrook* 
46 | 709 3 Ione ....... 
49 | 71-82 Keeler ..... 
494 | 72.0d 4 Keene*... 
5° | 75:9 3 King City* 
S4 74-8 | § 
54 | 77-2) 
: | §3 | 76.6 2 
47 | 70-0} 2 
iB 42 «67.5 |.. 
— 
88 
87 | 39 114 
| 36 86 
Ea 44 
¢ | 40 110 
58 | 74-2 
9 57 79-2 | 53 eee ITZ 
51 § | 35 105 
3 | 82. 45 
| 44 | 76.3 
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Stations. 


| 


Temperature. 
Fahrenheit. 


California—Cont’d.  ° 
Monterey * ..... eee 
Monterey (Hotel 
del Monte)........ 96 
Napa 106 
Newark * 101 
Newhall 091 
109 
Niles ® 106 
Norwalk*... 
Oakland (2)*.... 
Ogilby 
OMEATIO 
Orland 
Pajaro *.....- GO 
Paso Robles *...... 110 
Petaluma 104 
Piacerville (1)*.... 106 
106 
Pomona 97 
Portersville* ...... 115 
Puente 95 
Ravenna 110 
Red Bluff ......--- 
Rocklin * 112 
Rumsey * 
Sacramento (3)..--- 97 
Salinas go 
Sanger Junction®... 116 
San Gabriel *......- 100 
104 
73 


San Mateo ® ......+- 
San Pedro*.... 
Santa 
Santa Barbara(2)*.. 
Santa Cruz (1)*.... 92 
Santa Monica® ..... 

Santa Paula*....... 55 
Santa 103 


109 
Seven Paims*.....- 120 
Shingle Springs*... 107 
sees 
South Valiejo*..... 8 
Spadra 
Stockton (2).. «++ 106 
Suisun City*....... 110 
Summit..... 


Tehama. 109 
Templeton*®... .... 107 
Towles 


Tracy *..... ++ 106 
Traver ..... 109 
Truckee (1).....+. 9 
Tulare*....... 
Turlock *.... 10g 
Vacaville (2)*...... 114 
Valley Springs*.... 10: 
Vina*.. 4 


Volcano Springs *.. 12 
Westley 
Williams 110 
Willow (2). 
Winters 
Woodland ........./100 


Idaho 
79 
Ruthberg ..... 

Uinois. 
Louisville ......... 94 

Indiana. | 
Delphi ...... 
Richmond .......++! 

lowa. 
Cordova ..... 

Kentucky. 
Burkesville .......+ ++ eee 
Burnside 
Williamsburgh ...... 


PEST 


858 


ees 


3-82 


Received too late for publication in May, 1891. 


Stations. - 
2 
Maryland, 
Jewell eee 


Michigan. 
Berrien Springs (1), 98 


Nebraska. 
Gering 85 
Nevada. 
Battle Mountain*.. 
Browns® 


Fenelon*......+++++ 105 
Golconda *.......++ 
Halleck «++. 97 
Hawthorne (1).....| 88 
Tecoma*..... 
Toano*....... 


Wells *..... 


| 
New Mexico. 


Bernalillo 


Deming 104 


| Lordsburg 


New York, 
Binghamton ....... 
Brentwood.........! 93 
Constableville ..... | 89 
Dunkirk (1)......+- 


Elmira 


Factoryville.......| 96 
Hess Road Station.) 90 
Italy Hill...... GO 


Humphrey......++-/ 
Lyon Mountain ( 1).| 


g2 
Marshland....... ool 
Middleburgh..... 
North Hammond 
Number Four...... 85 
Ogdensburgh (2)...| 92 
Rondout 
SAratoge GO 
South Kortright...| 92 
Wedgwood....... ++| 
North Carolina, 
Bakersville...... 86 


Mount Pleasant 93 


North Dakota, 
Grand Forks....... 


Zanesville ... 
Or 


South Carolina. 
Simpsonville ..,...) 98 
Tennessee, 


Carthage ...... 


Texas. 


Childress ........+.|100 


Blue Creek *.....++ 
COFIMNe 


87 
LOGAN. 
Og ON (I 
Promontory .....++| 
Terrace*..... 
West Virginia, | 
Kingwood 


| 


Temperature. 
(Fahrenheit.) 


Min. 


& 


62. 
3) 3% Letters of the alphabet denote the number of days missing from the record, thus: 


UA Of DEUS OO 


sever 


wie: 
gree 


a 


HOR OF DE AH ADO KS DON 
Gan 


FE RBRORIS RSG 


SS Seas 


| 
3-15 | 


RRS WB: 


& 8% 


perre 


Arizona. 

New River 
oe 
Walnut Ranch ..... 

California. 
Beaumont ......-+- 
Dunsmuir .....+++. 
Glen Ellen......-+- go 
Merced 89 36 
Milton (near)....-- 88f| 50 
Petaluma ....+++++ 
Riverside (2) ....-- 3 
Sr 


Georgia. 
Way Cross....... 8 
fdaho. 
Boisé Barracks ....| 88 
Kansas. 
Michigan. 
Berrien Springs (1) 84 
Ohio. | 
Hassan ....... coves! 85 
Zanesville 
Oregon. 


| 74-1 | 0 38 | September g, 1882...++-++00++! 


| 60.1 


56.4 | 2-30 | December 14, 


Reports received too late, &c.—Continued. 


Temperature. Temperature. : 
(Fahrenheit. ) s (Fahrenheit.) = 
siz 
Ins. | Texas. ° ° ° . Virginia, ° ° ° re 
74-8 | §-40 | Coldwatert........ 62.8f 2.11 Bedford 41 | | 
Eagle Pass........- ad 4-37  Blacksburgh.......| 34 | 59-8 | 6.09 
| Laredo........ Washington, =| 
4°39 | Tyler 92 42 70-40-85  Vashon..... 83 41 | | O14 


the letter ¢ indicates three days missing, etc., ete. f 

*Extremes of temperature from observed readings. Signal Service instruments. 
tOne observation daily at roa.m. §12.25; gauge overflowed. : 

Corrections: May, 1891, Valparaiso, Ind., cut out all data and insert 81, 35) 53-4, 2-00; 
Goodwater, Ala., make minimum temperature 56. 


Mean temperature (degrees Fahr.) observed at Nashville, Tenn., by Prof. J. 
Hamilton, F. H. French, and Signal Service observers. 


| September 11-12, 1882.......- || September 11-16, 1890......./ 
October 3-4, 


| September 22-23, 1882.... | 

| July 28-29, 1883 || October 16-17, 
February 23, ! | October 19-20, 

| March 27, 1884 | || December 23-25, 1890 


December 17, 


| M4 . 
= < = | 5 < & | |< 
1834 ++-| 33-9 49-4 61-3 6.1 | 76.6 | 79-6 79-0 67-7 60-0 | 50-6 | 41-5 59-8 
| 73-2 | 77-9 | 7-8 65-6 64-6 | 41-3 | 34-2 
1840...) 34-8 54-2 62.6 66.7 | 70-6 | 78-0} 77-2 | 60.7 40-5 38-4 
1841 ....| 30-6 37 50-4 | 57-7 66-3 | 78-2 | 80-6 76-6 70-7 | 54-0 | 48 40-1 58-2 
| | 41-3 | | 63-8 68.6 | 75-5 | 77-1 | 74-3 71-8 | 40-3 | 39-0 
1843 40-1 34-4 | 33-9 | 67-2 | 74-9 | | 75-4 S20 47-3 | 40-6 
1844 39°5 | 43-6 | 49-1 | 67.1 72.8 | 77-2 | 82-2 | 75-8 69-8 | 53-8 48-2 | 40-1 59-9 
55-5 | 64-5 | 69-6 | 78-6 | 797 | 80-4 68-7 | 61.0 | 46-4 | 
1872...) 34- 40-7 | 44-3 | 62.3 70-8 | 76.8 | 79-5 | 80-0 70-9 | 57+5 | 42-2 | 32-7 57-7 
1873 43-4 405 | 59-0 69-6 | 77-9 19S | 79-7 72-0 56-0 | 47-0 | 43-9 
1874...-| 41-9 44-2 | S4-3 71-9 | 83-4 3-4 | BI-3 73-4 | 59-5 | 49-6 43-0 61-5 
1875 «-+| 37-9 48.7 | 55- 68.3 | 77-2 81.2 | 73-9 55-9 | 50-3 | 49-0 58-4 
1876 47-2 46.2 | 60.2 70.1 | 76.6 | 80.8 -6 -9 | 50.4 | 46-1 | 30-2 
1877 ..«| 36-6 | 44-6 | 46-8 | 58-7 | 67-1 | 76-9 | 81-1 | 77-4 704) 59-5 46-9 | 47-8 50-5 
1878...) 38-7 43-2 | 55-9 | 63-2 | 69-2 | 73-2 82.8 | 80.5 70.1 | 58-9 | 49-3 | 34-7 60-0 
1879 37-2 38-7 | 52-7 | | 77-0 83-3 75-8 68.0 | 66.0 §2-0| 44-2 60.5 
1880 ...| 52-5 | 44-9 | 51-1 | 62.5 73-4 | 77-3 78-7 | 59-4 40-9 35-8 60.2 
1881 41-7 46-6 | 57-2 | 72-9 | 78-0 | 82.6 | 83-1 75-6 66.5 46.6 61.2 
1882 ...| 42-7 | 51-7 | 54-8 | 61-6 65-0 | 76-7 | 75-9 | 75-6 70-8 | 66.5 49-8 | 38-6 60.8 
1883 ...-| 33-4 | 44-6 | 46-8 | 60.2 66.3 | 76.1 | 76-6 | 74-1 68-9 | 62.9 §0-9 | 43-8 
1884 ...| 30-1 46.0 49-1 56.3 | 68-3 | 73-1 | 78-1 | 75-4 | 65-2 | 48-1 | 40-4 55.7 
1885 331 | 33-4 | 41-8 | 58-9 65-3 | 75-4 78-4 | 77-3 703 | 55-7 | 48-6 | 40-3 56-5 
1886 ...| 29-0  35*4 47-1 | $8-4 | 68.1 | 72-3 | 77-9 | 75-6 58-9 46-6 | 34-7 56.2 
1887 37-9 | 49°3 | 49-2 | 70-7 | 74-7 | 75-5 72-3 | S7-3 45-4 3-5 59-8 
1888...) 36-6 41-3 | 46-6 | 61.9 | 66.0 | 74-0 79-3 | 78-4 68-1 | 56-4 49-6 | 40-4 58.3 
1889 ...| 40-0 | 37-8 | §0-4 | 60.0 65.8 | 72-1 73-2 | 75-0 68.6 | 57-2 | 47-7 | $64 9-51 
1890 ...| 49-0 49-2 | 45:7 60-2 65-8 | 79-8 80-0 | 75-2 7%2 | 59-3 53-6 | 42-6 60.9 
Mean... 38-1 42-6 45-2 60.2 68.6 | 76-3 | 797 | 77+4 702 | S92 | 47-5 | 40-9 58.8 
Table of excessive precipitation from 1843 to 1899, inclusive, as observed by 
7 | Mr. C. H. Wilmarth, voluntary observer, Taunton, Mass. 
| 
; | reer 
Date. ast Date Baki 
| | ¢ 
< = < a 
Inches Houre.| \Inches Hours. 
July 30, 184g 12 || Jume 29, 1-88 12° 
AUGUSt 22, 0-00 12® | JULY 7, 1885 | | 12° 
September 9-11, 6-00 48 || January 5, 1886 1-00 | 12* 
September 26, 1868.....++++++| 2°55 12 February 18-19, 1886 .......- 8.17 48 
July 18, 1872 3°50 2 | July 15-16, 1886 ..... 3-00 | 48 
*12 | October 5, 1873.-+-++eeeeeeees| 2+20 5 | May 30 to June 2, 1887 ......| 2-08 | 6 
| June 9-10, | 4-85 24 | August 22, 1888 2675 | 12* 
| May 9-10, 48 | September 26, 1888.......... 4-00 12* 
| July 12, 1876 wceeccceeceee 1.57 12* | November 25-27, 1888 ......-| 4-90 72 
| September 13, 24 | May 20-21, 1589.... 2-50 48 
| August 18, 1877 | July 23, 1889..... 2- 30 | 4 
October 21, 3-63 12 | July 27, 1-50 24 
August 18, 1879 .--+-eeeeseeee) #75 | 6 | August 1, 188... 2.60 | 24 
| August 4-5, 48 || August 3, 1889... 3-00 | 2 
| June 9-10, 24 | August 14-15, 1889 1-85 24 
| November 1-4, 1881 ...-++-+++| 5-10 96 || August 23-24, 1889 ..........| 0-83 36 
April 19, 1882 ....++++ 24 |, MAY 4-5, 1890 210 24 
1.00 6 May 6, 1890....+++ 32 | 6 
3-50 | 24 3-52 120 
2. 50 | 12° 1.35 17 
2.00 24 1.03 
1-00 12 1.30 30 
1.18 12 4-00 | 30 
3-50 6 1.25 8 
3-39 


| 26, 
ee | 


12° |} 


. : | In the original table the terms “during night,” “forenoon,” and “afternoon” were 
iused, These expressions have been given the following values in the above table, viz.: 


Tillamoook L. 183 Forenoon and afternoon, 6 hours; during night or night, 12 hours. 


| 
| 
a 
50 1 | 008 
: 
52 0. 32 
$5 0-07 
0- 00 
18 
55 0. 08 
54 0. 00 
0. 00 
4 0. 00 
60 0. 00 
57 1.40 
5 0. 00 
3 0.00 
8 0. 05 
56 0-15 
52 0. 85 
§2 | .| 9° 
0. 00 
: 55 0. 00 
3 0. 31 
0.00 
36 
3 0. 06 
0. 00 
0.00 
4 55 0. 00 
57 
“ 51 0.05 
50 0. 00 
‘ 0. 00 
: 0. 00 
56 0. 00 
47 0. 00 
38 0. 00 
55 0. 00 
43 0-00 
50 0.00 
% 72 0. 00 
55 0.70 
‘ 40 2.17 
“4 0. 00 
0.04 
~ 55 0. 00 
I 0. 05 
32 0.00 67.6 | 
36 0. 00 | 74-4! 4 
46 | | 2-52 61-3 4 
60 | 77 0.15 40 3 
54 | | 0-00 Ohio. 
6 | 78 0. 00 | 
| 75 0-00 || Ashland ........++.| 8§ | 40 | 
so | 73 Happy Valley......, 89 | 30 | $45 
“TH $5 | 74 Siskiyou .... ..+++.| 87 35 | 57-8 
M | 74 Tillamook L. 
74 
38 71 
| 32 
57 
50 | 0. 
31 | $9 | 3-82 Laredo 
38 | 74-4 | 5-00 Utah. | 
46 | 724 | 4-47 
52 | 73-0 | 4-23 
8.70 5: 
4 70-2 | 0.78 
72.5 0.28 
oe O-G2 
62. 2.43 
60.8 3-07 36 61-4 
57-6 | 1.40 
24 0. 05 
61-2 | 1.25 59-3 
3 60.5 | 0-30 
2.65 
Williams 8% 50 «4 | 030 
~ 
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Stations and dis- 
tricts. 


New England. 


Eastport 


Portland ......... 
Manchester ...... 


Block Island ..... 


Narragansett Pier 
New Haven.......! 
New London ...../ 
Mid. Atlantic States.’ 
Albany . 
New York City...) 


Harrisburg ....... 


Philadelphia .....| 
Atlantic City.....| 
New Brunswick . 


Baltimore...... ee 


Washington City .| 
Cape Henry ......- 
Lynchburgh ...... 
Norfolk «+++ 
S. Atlantic States. | 


Hatteras ......... 
Kitty Hawk ......| 
Raleigh .... 


Southport .....+++-. 


Wilmington......, 
Charleston ....... 


Columbia......+++ 


AUgZUSta 
Savannah ........+ 
Jacksonville ..... | 
Florida Peninsula. | 
Jupiter.....+.-. 
Key West.. 
Micco ....00. 


Titusville........ 


Eastern Gulf States. 
Atlanta...... 
Pensacola ........ 


AUDUIN 


MODIle 
Montgomery ..... 
Meridian .........| 


University .. 
New Orleans .. 


Fort Smith......./ 
Little Rock ......| 
Corpus Christi ...| 
Galveston ........ 
San Antonio....../ 
Rio Grande Valley. 
Brownsville....../ 
Rio Grande City..| 
Ohio Val. & Tenn. 

Chattanooga...... 
Knoxville 
Memphis......... 
Nashville ........ 


Lexington......../.. 


Louisville......../ 
Indianapolis......| 
Cincinnati ........ 
Columbus ........ 
...cccce 
Parkersburgh .... 
Lower Lake ion. 
Buffalo .... 
Rochester ........ 

Cleveland 


Sandusky ........ 
Detroit..... 
Upper Lake ve 


Escanaba........./.. 


Grand Haven. ... 
Lansing 
Manistee .........| 
Mar: 
Port Huron.......| 
Sault de Ste.Marie 
Chicago 
Milwaukee ....... 
Green Bay........ 


4 


ea- 


level, feet. 


| Elevation above s 


Northfield........) 
Boston 
Nantucket. ......! 
Woods Holl...... 
Vineyard Haven..'. 


Pressure, in 
inches. 


| Mean actual. 
Mean reduced. 


29-83, 29. 890. 57 
29-81 29.91 0.52 
| 29-68, 29-94 0.51 
| 29-03) 29-95 0. 47 


29-84 

| 29-89 29.940. 48 
29- 86 

29 


29-78 30.000. 45 
29-90 29.99 0. 46 
23-94 29-99:0.37 
29-96 29.99 0. 
29-97 29-99 0. 
29-95, 29-99 0. 
29-96) 30.00 0. 


29-64) 29.88 0. 56 
29- 39, 29-90 57 
29-59 29-91 0-54 
29-86) 29.88 0-45 
29-88! 29.920. 45 
29+ 30 29-89 55 
29-09 29.88 0.49 
29-81) 29.87 0-41 
29-63, 29.87 0+ 45 
| 29-17) 29.98 0.47 
29-97 29.99 0. 50 
| 29°59 29-940- 51 
29-39 2996/0. 50 
28-86)... O54 
| 29- 36 29-93 O54 
| 29+ 13) 29-93 0- 58 
29-30, 29-97'0- 55 
29-08) 29..96/0- 58 
29-09 29. 98/0: 57 
29-30 29.97 0- 
29-23, 29-96 0.63 
29-60; 29-9610. 59 
| 29.42 29-97 0-62 
29-21) 29.96/0. 63 
| 29-19 29.97 0.61 
29-30 29.97/0-58 
29. 27) 29..99'0. 60 


29-21) 29-960.62 


699| 29-21, 29.95 0.67 
617) 29-31) 29.97 0.67 
656! 29-23) 29.94'0.75) 


Table 


Temperature of air, in degrees Fahrenheit. 


| Monthly range. | 


of miscellaneous met 


{8 
2 = 
= | 3 
S 
= a 
62.5\— 0.3 


0.6 
66. 

93 
ais 
“1+ 0. 
95 
69-6'- 1.3) 94 
69-9)... 93 
71-3+ 0.5 96 
6-0— 0.6 
79-0). 98 
71-5\— 0.8, 94 
71-04 0.1) o4 
72-3 0.3 94 
0.4, 94 
97 
Het 
95 
1-7) 87 
73-2) — 0.4 g2i 
0-9 95 
g2 
77*2\- 0-7) 95 
1.4) 95 
79-6} 8 
80.4. 1.6 98 
97 
SI-1-+- 1.1) 100 
92 
81.8\— ro 89 
80. 95 
79-1 eee) O48 
80.44 1.5) 
2.5) 94 
80-4) 0.9) 95 
95 
go 
81-6 2.11 99 
2.1 98 
78:4) 96 
0.6) 94 
80.0 0.5 
97 
0-2) 95 
78-84 1.3 96 
80-2— 0.4) 90 
81-3— 0.4) 90 
1.4) 96 
81-6 100 
85.3\4 2.0 
2.0 96 
86.8 2-0) 103 
76-94. 2.6) 
78- 3-1) 96 
76-6) 3-1) 93 
79°5 2-0| 97 
73-1 2.8 97 
75°8) 
3-7, 95 
rat 94 
1-7 92 
72-4\4- 2.6, QI 
72:34 1.8) 92 
g2 
7-14 1.2 
65-5 2-2) 83 
63-04 0.2) 87 
66.4 I-3 94 
66.1 0.2) 86 
68.3... 2-0 87 
69-04 0-7) 89 
69-4.-+ 0.9 89 
68. I. 83 
61.8 
60.3 I+3 89 
63-3 2-5) 84 
65-5\4- 3-2) 84 
67.8) 
85 
1-5 94 
64-5 1-4) 89 
61-0) 87 
65-7\— 0-6) 88 
62-6— 0.1) 87 
65-6) 93 
53-8— 4.0 85 


eorological data for June, 


daily 


daily | 


range. 


range. 
the dew-point. 


midity, per cent. 


Least 
Mean temperature of 


| Mean minimum. 
| Mean relative hu- 


Minimum. 


| Mean maximum.) 
| Greatest 


SS OS 


PO HO 


88% Be 


SR 
t 


SILLS 
IMS 


RS: FH 
& oO 


NOON RAID 


CLLSEIIGF SY 


AIST 
NM WOW Wm 


$37 


CODON OF 


DA w 


a 


BRR 


"OU AHH Cw Onn 


SS 
SIIRL 


SSS se 


BELLS 


SIO O NW DO OF DOW 
B 


1891—Signal Service observations. 
Wind. . since opening of station. 
& | a Sis ia > 
00/— 0.78 6,037, n. | Tl) 19 | 57-6'1883) 52.6)1881 
*77\— 0-68) 5,083) 24 ne. | 20 66.8)1884) 60. 6,1890 
0.93 3,192 mW. | 22 | Sw 9 5 | 67.4 1889 63. 111890 
5,926, 8. | ne. 12) 13/5-6'5-7| 5 | 63.5 1888 
1.07) 7,527/ W. | 28 | ne, 6/6-66.2) 21 | 69.2 1889 60.6 1881 
7,482) SW. | 46 | Io 5) 5 | 63-6)1889) 59.8 1897 
t-64) 8,937, 8. | 35 | §W. | 9 10) 14 | 60.4 1881 
BWe 12] 5 | 68.4 1889) 63.4 1887 
I-27 10,365 sw. | 44 ne. 4 9) 8i3-24-9 11 64-4 1883 60.0188 
1+ 1.19) BW, 4) 10 | 67-21883 62.6 1886 
1.9O— 1.36) 5,011 SW. | 26 n. | 28 2 11\4-4.4-8 19 | 72.2/1876 62.4 1881 
2-31'— 0.56 4,336 n. | 21 | sw. 21 | 68.1 1880 62.0 18813 
1 15 | | 
2-OSi— I-20) 4,568, 8. | 24/ 125-45-1| 18 | 72.5 1884) 65.01878 
1.18|— 2.23) 6,502) nw 35 nw 8) 11/3-54.8 21 | 71.4 1888 2 1863 
0.91 4,059) Ww 41 in 7] 
0-79) 7,261 sw. | 31 | nw. 7) 7)4+14-3) 21 73-9 1876) 67.1 1882 
1.67'— 1.53 7,639) 8. 29 | | 24 8\2.04.3) 18 | 69.5 1880 64.7) * 
5-45 1.36 5,112 nw. | 40 | ne 21 | 76.1 1876 €g. 9 1886 
-61 + 0.32) 3,866) s. 27 | n. 21 | 77.5 1874 69. 11878 
BO. @ 18 | 76.3 1874 70.1 1886 
1.88, 2,362) w. 42) mn. | 8 21 | 77-4/1874) 70.5)/1886 
2.71 5,110 @, 40 nw. | 10)3-8.4-0) 21 | 78.91876 886 
3.44 5 | 75-91876, 71.31 
0-98 3,839! sw. | 30 | nw. | 14/4-8)5-4) 13 | 80.2:1890 70.7 18) 
8,780) | 36 | ne. | | 23)2.1/2.9) 17 78-7/1890| 69.7 1878 
063) ne. | 38 | n. 7, 5 | 7861890) 73.611 
35'+ 0.62 7,069) sw. | 36 | ne. 4 16 | 79-4)1890 74-1 1884 
47 — 2.60) 5,436) s. 40 3, 21 | 80.1 1890 72.8 1878 
20\— 4.08 4,359) sw. | 32 | 9) 21 | 82.2 1890, 75.6 1884 
ies 5 | 81-4. 1890 76.8 1889 
42 + 0-23, 2,487) ne. | 24/8. | 17 20 | 83.2 1890 74.2) 1884 
5-00 5,078) sw. | 26 | nw. | 8 | 82.7 1881 75-6 1884 
2.30) 5,274) SW. | 35) | 19 | 125-1 5-9) 20 | 82.5 1881 76-9 1884 
45627, 8, | | 24) It) 4 | 80.4 1890 78.81 
*76\— 1. 36) 41 404, se. | 24 | 8. | 20 7 10'S+ 5 5-2) 21 | 84 é | 
6,705) | 30 | nw. | 10, 2614-35-3) 5S | 79-5 1890 78.3 1889 
| | | | | 
71/4 0-32) 4,519) | 8." 6 12\4-94.3| 13 | 78-81890 70.81 
57\— 3-58 6, SW. | 42 Sw. | 17 2 3-331 12 | 82. 1/1881 
09 + T+ 05) 5, 198) s. | 30 nw. 9 104-1 5.6) 21 | 82.9 1881 
44-+ 1.60) 3,310) e. | 30 ne, 13) 13/4-8'5-8) 19 | 81.9)1881, 95.6 1884 
45+ 0-22) 3,590) 8. | go | nw. 5, 20 | 76.4 1886 
2-32 5,970} 8 | 30;m. | 17 8) 14/3-3'3-9 77*31 
BO, Ig) 10), 5 | 83-1, 1881 8.618 
34/— 2-35, 4,070 se. | 32/ ne, | 4) 10\4.34.4) 20 | 76.8 1889 
69-+ 0.24) 4,096) e. | 36 | 4 2015.8 4.8 10 | 78.3) * 73-6 1889 
1.72 3,670| SW. | 32 | nw. | a1] 10, 12 | 80.4/r881! 73-6 1889 
— 1.18/10, 528) se. | 36 | nw. | 6 33-136) § | 80-7:1888 79. 2/1890 
+52 1.45) 7,263) se. | 28 se. | 4, 7/4-8)5-1) 21 | 84.9/1881) 79-0 1889 
*27\— 1-37) 4,207) 8. | 6 5/4-2\3-4) 10 | 79.9 1891 76.6 18 
se. | 37 | ne. | 26) 13 | 84-5 1881) 78.0 18 
-99\— e 
2.97/ 6,543, 8- | 47 | | 29) 8 3/4-5)3-6) 15 | 85.5)1878) 78.8 1887 
7) 342, | 28} 4 13 8B 78. 2 1889 
3-21) 3,116] w. | 32 | nw. | a9) 8) 13 | 78-9 1890, 71.5 1884 
0.96] 3, 146) e. 28 | e. 12) 21 | 77.5)1890 69-7 1878 
*74,— 0.28) 4,169) se. | 42 nw. | 16) 4, 13/5-2\5-3) 21 | 81.7) 1871 74-3 1876 
2.26) 3, 346) w. | 25 | | 29 5 21 83- 4/1874 72. 1/1880 
6,993) ne. | 60 sw. | 29 | 7| 16/5.7/6.5) 4 | 76-0)1890) 69. 2/1889 
*00'— 2.45) 4,332| me. | 34 | SW. | 20) TI) 104.9/4-9) 20 | 80.6)1874! 70.6 1889 
2.17) 4,112) 8. | 24 | Sw. | 18) | 14/4-9.4-9) | 76-7) | 67-8 1889 
+83 + 0.29) 3,090) ne, 36 | sw. 2 | 15\4-7/6-1) 20 | 79.0:1874 69.6, * 
ST 1-42) 4,148 8, | 28| w. 2! | 13 | 74.6)1890| 67.6,1886 
+904 0.26) 3,307) nw. | 16 8. 20) | 12) 10\4.6/5.9) 21 | 74+ 0/1876 66. 0 1878 
1.93) | | 
1-86) 5,177| SW. | 24 | Sw. | 23) 6} 10)5.0.4.7| at | 68.01876 50.6 1882 
1.88) 5,747, Ww. | 27 | n. | 3 | 10, 94-8'5-6) at | 69.31876, 58.2 1887 
1.76) 4,640) ne. | 25 | sw. | | 9| 104-8)4.5) 20 | 
+22|— 2.94/ 6,017| w. 30 | ne. 4) 14) 3)5.0/4.9| 19 | 70-8'1876; 61.7/1881 
0-05' 4,397; ne. | 26/ ne. | 3 8 14/4.8)4. 5) 21 | 70.4) * 64.3 1881 
+ 0.13) 5,474) 40 | Sw. | 3 TI) 15\5+4/5+7| 13 | 72-8)1890| 65.8 1878 
*39/— 0-14) 5,787} | 30 | ne. 12) 13/0-1 5.5) 21 | 73+7)1873) 65.5 1889 
5) 443) SW. | 28/ w. 29 8 21 | 71-6:1890 63.8)1889 
*29\— I-37) S141) 8@. | 27 | se. | 13) 14) 19 | 63-4/ 1890] 55.61 
| 8. 9! 21 | 65. 41890, 
*32\— 0-72) 5,604) | 28 | nw 3) 6 95-0'5.5) 21 | 68.7\18731 59.03 
-46\— 1.64) 3,962) ne. 19| ne. | 12/5-2'5.1/ § | 71-2\1890) 62.6 1885 
1-50) 6,085) n. 33 | | 10 21 | 61.9) * | 1881 
1-41) 6,303) n. 33 | De 26 TO) 17 | 67.4/1850) 57-9 1881 
2-14 377) se. | | nw. | 13) 
*42\— I-36) 9,961; ne. | 45 | e. II) 21 | 70.5/1884 62.21 
-98\— 1-03 n. 37 | | 10 11/6. 3/54) 21 | &7 58 Rises 
#73) ne 30 | n. 10 7/6.2'5.8| 5 | 69.4 18901 60.4 18S. 
-67™— 2.27) 4788 ne. | 30/ ne. | 13) 21 | 61.31872) 53.8 


* 
| | | 
53 0.2) 79 | 6 41 45-87 
247 96 37 38 | 3) 52-6) 
872 61-4) | 73 30 49, 4) 54-57 
125 29-51) 29.94/0-52, 65.0-- 0-9 96 | 73 45 39; §| 54-07 
14) 29-93) 29-9410. 52) 59.8)......) 76 | 66 43 55-08 
77 | OF 45 BD 
29.93 29.96 2a | 57-29 
107 3°; 57-117 
47 27 | 4 55-9'7 
85 34| 2) 58.47 
185 2/1 58.174 
377 29-57, 29-9 7) 58-97 
1I7| 29-85, 29-97) 28 6) 58.068 
38 
179, 29.78) 29-97 0. 26; 6) 60.8'71 
II2 29-87 29.98/0. 32; 61.474 
685, 29.27) 29.990 31 | 5| 62.069 
43 29-94 29.98 0. 27| 5 | 66.5)81 
773, 29-17 29.970. 26/7)! 66.678 
29-57) 29-958 0. 55 | 95-8) 27/ 5/| 66.4/7¢ 
52) 29-92) 29-97 66 5 72.682 
209 | 70-4 30) 9! 68.8173 
87 68 | 71-9 27/| 8) 71.280 
43 68 | 72-2 27 70.877. 
28 68 | 72-319, 74.888. 
22 73 | 77-1) 13) 7) 73-075- 
67 | 71-5 24| 7| 73-085. 
| | | 
56) 29-89 29.95 0-4 24 | 72-377: 
29-92 29.960. 4 26 73.2/82.¢ 
358) 29.58) 29.95 0-4 31 | 8) 68.273-§ 
222) 29-69) 29.920.4 25/11 | 70.175. 
54| 29-90! 29.96 0.4 24/10) 71.676-7 
WesternGulf States. | 
Shreveport ....... 2. 
4 
x 
5) 
4 
23 
78 67-47 
| 98 Ir 65-6)7 
33 6| 70.48 
55 10! 66.87 
10 | 66.07 
55 II 62.6¢ 
704 6 | 61.5¢ 
62 Io | 62.37 
83 10; 61.1/7 
847 5 60.06 
63 | 63-37 
53+ 1/65- 0 
335 52.4'70-1 
524 55- 267-0 
714 5§0-971-4 
751 58.9 72-6 
629 +4.74-0 
674 $38.6 
§6. 2/69-0 
609) 29-33) 29-99 0.63 51-0707) 
29. 28 29- 93 0. 68 
883) 29.06 allo. és 
615) 29. 30 29. 96/0. 68 53-0/69-8) 2 
734| 29-16) 29.94/0.73 49-8 71.8) 2 
639) 29-31| 30.00 0.63 54-672-6) 2 
642| 29. 29 29-97 0.65 34 4 48.004.8 « 
29.07) 29.94 0.67 2 44) 50 58.281.1| 2 
2) 42) 55: 5/67-2) 1 
8 35! 46, 42.8167-8) 2 
| 
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Table of miscellaneous meteorological data for June, 1891—Signal Service observations—Continued. 
in ‘Temperature of air, in degrees Fahrenheit. Sa Wind. .| since openingof station. 
| | 8.67 2.98 | | 
Brtreme Northwest. | 4.2 | 166.85-7) 11 | 69. 61-8 188 
Saint Vincent .... al 64) 9,610 nw. | ne. | 14) 4 13, 13, 146-37-9 17 | 69. 4 1884 59-0 1877 
Biomarek 1, 681 5 3-80 7,337, | 48| nw. | 7 7) 12 11 206.15+4 13 | 6.51884 1891 
Fort Yates 93 | 74-4) 39 | 52-3) 37 | IT tier se. oat 2) 13 15) 15 7 77-4 1887) 63.4 1891 
yer Miss. Valley. | | 2+ 0. | 3-44 Gl BD) 
3 » ~ 697 38 | nw. | 27 12) 15 146-8'5.8 13 | 73-2 1890 67-5 1883 
Des Moines ......| 859) 28-99) 29-90)0.61) 69.2)— 1.1) 90 77-1) 49 | 61-2) 28 | 61-9/8I-0 0-27) 5,697) 6.3 18 | 73-6 18901 66.2 
61-077-6) 2.34\— 2-90) 2,593) @- | 22 | 7; 16 73 2) 1889 
Dubuque 651) 29-23) 29-93)0-65, 69-5-4+ 1.2) 92 78-0 47 | 61-5) 26) 4 | ge sw. 3 8 11) 14/4-9'5-4 20 | 68.3 1889 
Keokuk ......++«+| 613) 29-25, 29-89)0.65 71.5-+- 0.7) 94 | 80-0 49) 63.0 28/| 65-0 3 *33) 35997) we w 21) 14) 105-5 20 | 79.41890| 70.5 1889 
29-$5| 77-2) 93 | 85-5, 62 | 69-0) 22 | 11 | 3-97\— 0-54) 4573, | | 75.8 12 | 76.0:1890) 
| 3 + | 3} 6 43) 12 | 76-0 1890) 67.7 1889 
Springfield, ii....| 29-24] 73.24 2.4. 95 | 82.4) $0 | 64-1) 26 | 7 | 2+ 3-30) 5 449) | 79. : 
Saint §71| 29.31) 29- 91 60) it 93 | 84-1) 54 67.3) 25 | 11 “4 ret sw. | 590 w 3, 9 154-95 21 79 71871) 70.6 1889 
Valentine . 2,613) 27-20) 29-8710-73) 63-7\— 3-3, 87 | 72-8 45) 7| | Slee 
Sioux City. 28.66) 29-87\0-64) 67-8)....-. | oe. | | 5, 6 19) 1417-4.7-3 15 | 74-21873, 63.61877 
Fort Sully. | 1,600! 28.15) 29-82\0.83) 65.2\— 3.1) ot | 74-8) 44 55-5) 32/ 3| 33 se. | 36 13, 4, 14) 1216-7154 10 | 69.9 1887, 64-1 1891 j 
1,310 28. 47| 29. 84/0. 72) 92 | 73-8) 43 54-4) 35 | 4 55-9174 I tt O85) | | 
Northern -3— 3.9) | | | | 1316.16. 65. 4 1886 -O 
| 68. 266.8) 3.92) 0-92) 7,331; SW. | 38 | MW. | 7) 13/6.116-7, 9 | 65 58 
Ft. Assinniboine..| 2,690) 27.06, 29-84/0.67) 58.0\— 4.3) 83 | 68-1 38 | 48-0 33) 6) 4 15. 316.6 
Fort Custer ......| 3,040) 26.72) 29-82)0.76) 60.8)\— 3.3 85 | 38 | 50-5) 32 4| 4 5.06 2.44 5, se. | 49 
Cheyenne .... «+++| 6,105 23-97, 29-54)0.67) 55. 2)— | a. tal | 6,434] 56-8 | 61.2 188 
North Platte .....| 2,841| 27.001 29-890. 65) 87 | 73:8] | 54-8 | | 54-676-0 tig | | 9 17 | TOG 3/1898 
: Pueblo 45734, 25-18) 29-82)0.73 Sim 43 | 6. + 28 | 8. 23, 8) 13) 9) 14\4-814-4 7 | 75:6 1890, 69.9 1886 
Concordia .....+++| 1,410) 25-42) 29-87)0.52) 70.0— 2.3) 92 793) 51 | 60-8) 5 | 59-975" s. rol 321 7| 17 | 76-91881) 69.6)1891 
dge City 2,523) 27-29) 69-6 — 3-0 95 | 50) 59-5) 31 | 10 | $9-8:74-6) 6.27-+ 3-04)10, 059 8. 
Wichita 95) 93 | | 34 | ois ade 8 | 76.9)1890, 73.0 1889 
Oklahoma City...| 1, 28.61| 29- 89/0. 63) 94 | 83-5| 57 | 65-1) 27 | g| 66-8!79-5) se. | 34 8] 1314 | | 
Southern Slope. | | | pe t | ge. | | rel -95-0 14 | 83.2/1881 -Or 
Fort Sill t.... 1,200) 28.64) 29-87/0-65) 75-8— 1-7) 95 85-7 57 | 27 | 12 55 “| é 78. 9)1886 1885 
Abilene..... 15748) 28.08) 29-85)0. 78-8) 0.7) 104 "9 31 | 14 sw. se. | 29 8 14 84.05-0 7 | 67-91888) 61.0 1884 | 
Fort Stanton 6,152) 23-93) 29-79/0-45) ti a 89 79-1 40 43 15 | |37- | | 
Southern Plateau. | 7%-di— 6-3) 13-1) 14 | 78.3 188 
Senta 7,026) 23-26 29-86)0.47| 62.6/— 2.7) 84 | 74-1) §1-1| 30 10 | 38-6)47-1) 1.26.4 6, 001) gr me. | 4 19 5) | 
Fort Bowie. 75+S\— 2-1) 98 | 87-4) 63-6) 30 | 16 al nw. 5) 78.1\1881| 71.6)1885 
Fort Grant .......| 4,860) 25-12 29. 8210. 32, 2-9) 93 85-2) 49 | 60-8) 31 14 30+ 4} - 4473) | 3| 83-6\1887)  75.8)1885 
Fort 0-6) 200 | GE) SI | SI | 32 Or We |. 
GB | 36-6 3B) 48.8 ae 2 83-3)1887| 77.2 11885 
Gan 78. 2)\— 1-7) 110 |100-2) 42) 56.2) 54 75-0188] 71.7/188% 
29-S7| 29+71/0- 38) 3-0) 11 §2| 65-3 47 | 24 | 47-0,37-2| 0-00) 0.00) 4,757 6| ak | 69.7 1885 
Keeler ...++ ++++++| 34622, 26-17) 97 | | 32 | 15 | 36-4/31-4 © 4979 4) tt 
Farnace Creek 29-91) ie 122 105-6) | 44 42-3)90-7 7» 575) 
Middle Plateau. | 4.8 | | | 66.6)1889) 58.8 1891 
Carson City SB 92 | 37 | 44-5) 14 68.6 1889] 58. 011891 
Winnemucea.....| 4,340) 25-59) 96 GO| 30) 45-2) 41 35) 7» ew. | 8 69. 6/1888) 62.3 1890 
Fort Du Chesne ..| 4,900; 24.95) 62.6)......| 90 | 794) 38 | 45-8 18 | 3) a. | 70-5 1883) 62.0189! 
5795) 24+21| 29-75/0- $0) 1.6 78-7' 42 | §0-1| 40 | 19 31-8/33-8 20 5,019 8. | 4) 4 22 7/4 | 7 | 69-4 62. 1/1885 
Northern Plateau. | 66.1 38-6159" 4 3,455, nw. | 22 | nw. | 6) 23) ese 
Baker Oity ....++| 3,430 26.38 29-88)0. 85 44-940) "8 S67, Sw. 30 | sw. 5 18 rx | 65-7/1884 3 1881 
Spokane alls....| 1,938 27-88) 29-gojo- 63, 60.2— 2-9) 84 | 34) §0.2 3 | 5 I+ 37) 4 ls 24 | 8e. 17, 7 13, 10 12/6.7/5-8) 6 | 70. 5/1889) 3331887 
alla Walla..... 1,018, 28.86) 29-9410. 64 92 | 75-0 46) 53-5, tos 4: SSA) | | 
. Pac. Coast Region | | 6 | 21/8. 3/7- -7|1888 
0.88, 55-8 0.0 69| 61.1) 46 | 50-6) 15| 54-2197-4) 3-264 0.46 7,568 mW. 60/8. 4) 6 13 218 37-0 8 57-7)" 
Neah Bay 70 | 65-0) 36 |" 2.05) 2,392) 8. 15s | 19} 7) 18) 16/6.4/6.2) 14 | 61-1)/1885) 57.0 
36) 29-94) 1-8, 82 | 67-0 40 6 49-67% 6 0.43 2, $59 w. | | 12) 8 16) 6) 14/6.7/6-4) | 52.2188. 
Port Angeles ..... 14) 29-93) 29-94/0-84) 70 62) 36 | 46.324 § | 7-74 OWe BE] 24] 35-1 1888) 47. 4/1890 
Roseburgh $23 29.45 30. 010.70, 89 | 69-3, 38 | 49-7) 40 6) 47- 169-2 2,707 24 | SW. | 9 4 | 
Mid. Pac. im. | 6 105-614-6) 5 | 58-Sir §2.7 1887 
Bureke 64) 29-96) 30-00-50, 56-4 )...... 73 | 44 | 90-9 20) | nw. | | nw. | 28 14 131 3) 14 | 69.6 1884 
Red Bluff. ....... 29-54) 79-3) 2-1) 110) 84-5 SO | | 14 | 46-54-68) OSS SW. | 24 SW. | 24) 22 2) 14 | 72-61883) 65.8 1884 
Sacramento ...... 29-81| 29. 88.0. 69-0} 0-0) 106 | 82-3) 48) $5-8 33 | 12 | 0.05— 0-15) 5 w. sw. | 13/20 7| 3) 21 | 61-7/1877| 56.0 1880 
San Francisco ....| 109, 29-83) 29-95)0- 38) 0.4) 100 | 68-5 48 | 43 | 8 | 49-8)75-8| 0. 11/— 0-16 7,585 aw hid 
8. Pac. Coast Region. 2-0 nw. | 25) 4) 2it-sit-4) 4 | 73-0 1891 
dan Diego 29.78 2. 39 1-4 | 2f | 55-374-6 0-05 — 0.01 3,307, | 20, W- 1| 16) 12, 2) 1/6.5)2-6) 20 3 7 1873 
alphabet denote number of days missing from the record. 
Nors.— ta at stations having no departures are not used in computing the district averages. Letters of the , ' 
rs a te directions, detent care. ¢ Precipitation is measured at the Boston Water Works. ¢ Received too late to be considered in departures, etc. Fort Me- 


Kinney, March, 1891, total movement of wind should be 7605 instead of 7960. April, 1891, page 102, in column headed “ Least daily range,” strike out all minus signs. 
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Chart I. Tracks 
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hart I. Tracks of Areas of Low Pressure. June, 1891. 


The Roman letters s! 
figures above the lines 
indicate, respeetively, | 
tions. 


The dotted shading ( 


The ruled shading ( 
jeebergs were observed. 


NOTES. 
toman letters show numnber and order of areas of low pressure. The 
above the lines show the days of the mouth, those below (1 and 2) 
. Tespeetively, the § a. m. and 8 p. m., 7sth meridian time, observa, 


otted shading ( awe om ) indicates fog belts. 


uled shading ( = ) indicates the position in which field-ice or 


were observed. 
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Precipitation, June, 1891. 


Chart III. 


| 
>. 
Wa 
/ | \ th 
3 : & > ° 
° 


* -- 
Sean 
~ 
e 
| 
| 
| 
4 
| 
~ 
. 


*(sre04 OZ) ‘ounr “AT 


3 
& 
3 \ 
% 
al 
% 
| yee 


+S 
~ 
| 


List of voluntary observers of the Signal Service, who furnish meteorological reports for the Monthly Weather Review. 


Alabama. 
Prof P H Mell 
Auburn Ala 
Wm Fowler 
Bermuda Ala 
Wm H Swann 
Bessemer Ala 


W J Holland 
Brewton Ala 
Sol D Bloch 
Camden Ala 
W B Algood 
Chepultepec Ala 


Dr J G Michael 
Citronelle Ala 
W D Lovett 
Columbiana Ala 
AM Weiler 
Double Springs Ala 
Daniel Collier 
Fayette Ala 
J W Batson 
Good Water Ala 
M H Yerby 
Greensborough Ala 
A J Baker 
Guntersville Ala 
H Lamar 
Jasper Ala 
Prof J W A Wright 
Livingston Ala 
A J Weaver 
Mountain Home Ala 
Post Surgeon 
(Mt Vernon Barracks) 
Mount Vernon Ala 
Wm Garrett 
Mount Willing Ala 
C R Watson 
Pushmataha Ala 
L B Thornton 
Tuscumbia Ala 
P L Cowan 
Union Springs Ala 
W H Newman 
Uniontown Ala 
Dr E P Nicholson 
Valley Head Ala 
Morgan D Jones 
Wiggins Ala 
Alaska. 
Rev Eugene S Willard 
Juneau Alaska 
Jos Zuboff 
Killisnoo Alaska 
H S Tibbey 
Coal Harbor 
Unga Island Alaska 
Arizona. 
Mrs J H Hamilton 
(Antelope Valley Ariz) 
via Stanton 
Cortez Cox 
(Ariz Canal Co’s dam) 
Pheenix Ariz 
Geo Banghart (Bangharts) 
Chino Ariz 
Rev J G Pritchard 
Bisbee Ariz 
U G McWilliams 
Buckeye Ariz 
E K Sykes 
Calabasas Ariz 
D D Ross (Chiracahua Mt) 
Tombstone Ariz 
T C Bain 
Dos Cabezos Ariz 
Ellis McFall 
Dragoon Ariz 
George F Cook 
Dudleyville Ariz 
Dr R B Tripp (Eagle Pass) 
Fort Thomas Ariz 
Richard H Farley 
(Farley’s Camp) 
Tip Top Ariz 


A T Colton 


| 


| C P Smith 


Florence Ariz 
Post Surgeon 


| 


Fort Apache Ariz | 


Post Surgeon 
Fort Bowie Ariz 
Post Surgeon > 
Fort Grant Ariz 
Post Surgeon 
Fort Huachuca Ariz 
Dr M M Crocker 
Fort Mohave Ariz 
D Murphy 
Gila Bend Ariz 
E W Perkins 
(Grand Central Mill) 
Fairbank Ariz 
D Rope 
Holbrook Ariz 
J W Stump (Mt Huachuca) 
Tombstone Ariz 
Frank Alkire 
(New River) 
Phoenix Ariz 
George W Wells 
(Oro) Clifton Ariz 
G W Bonacker 
Payson Ariz 
Newton Barnes 
Red Rock Ariz 
Post Surgeon 
San Carlos Ariz 
G M Adams 
Show Low Ariz 
H Koshland 
Signal Ariz 
W A Cuthbert 
Simmons Ariz 
W F Simmons 
Simmons Ariz 
David K Udall 
Springerville Ariz 
Walter G Scott 
St Johns Ariz 
D D Gowan 
care F H Nash 
Strawberry Ariz 
L P Nash 
Strawberry Ariz 


C W Miller 


Tempe Ariz 
Miss Mary Tevis 
Teviston Ariz 
H V Wager 
Tip Top Ariz 
E L Wetmore 
Tucson Ariz 
T B Carter 
Walnut Grove Ariz 
F W Heyne (Walnut Ranch) 
Powers Ariz 
Post Surgeon 
Whipple Barracks 
Prescott Ariz 


Wilgus Ariz 
T D Bridger 
(Wood Canon) 
San Simon Ariz 
G B Gardiner 
Woodruff Ariz 
Arkansas. 
A J Hahn 
Brinkley Ark 
R B Smith 
Camden Ark 
A P Robinson 
Conway Ark 
D H Hopkins 
Dallas Ark 
W A Verser 
Deval] Bluff Ark 
W B Johnson 
Dorado Ark 
G L Teller 
Fayetteville Ark 


J H Bard 
Forrest City Ark 
Prof R L Cowan 
Harrisburgh Ark | 
A J Gaschen | 
Helena Ark 
Post Surgeon USA 
Hot Springs Ark 
M F Locke 
Com of Agriculture 
Little Rock Ark 
F H Clark 
Little Rock Ark 
W H Pyburn 
Lonoke Ark 
J E Coffer 
Malvern Ark 
Joseph Evins 
Mount Nebo Ark 
J D Crockett 
New Gascony Ark 
R C McMann 
Newport Ark 
Alex Goodrich 
Osceola Ark 
Geo Bradley 
Ozone Ark 
Ben M Hagey 
Paragould Ark 
Mrs H P Holt 
Pine Bluff Ark 
Peter Hamilton 
Rogers Ark 
J H McPherson 
Russellville Ark 
Dr E L Buerkle 
Stuttgart Ark 
M J Nash 
Texarkana Ark 
W P Eakin 
Washington Ark 
A Dunlap 
Winslow Ark 


California. 


Post Surgeon 
Alcatraz Island Cal 
Dr A Fouch 
Anderson Cal 
Post Surgeon 
(Angel Island) 
San Francisco Cal | 
H L Fry 
Arcata Cal 
Chas L Fox 
Arlington Heights 
Riverside Cal | 
C C Ball 
Barstow Cal 
Post Surgeon 
(Benicia Barracks) 
Benicia Cal 
Prof F Soule 
Berkeley Cal 
S E Gaskill | 


Campo Cal 
Wm Barry (Centreville) 
Niles Cal 
Pomona College 
Claremont Cal 
Seward Cole 
Colegrove Cal 
D S Sartwell 
Crescent City Cal 
S Holland 
Evergreen Cal 
Post Surgeon 
Fort Bidwell Cal 
Post Surgeon 
Fort Gaston 
Hoopa Valley Cal 
Post Surgeon 
Fort Mason 
San Francisco Cal 
C M Fitzgerald 
Georgetown Cal 


B F Berriman 
Grass Valley Cal 
E T Foss 
Hydesville Cal 
C F Macey 
(lowa Hill) 
Iowa City Cal 
T T Tidball 
Jolon Cal 
W A Sickler 
Julian Cal 
Prof A J Burnham 
Lick Observatory 
San Jose Cal 


h 
nt Gatos Cal 
J H Southwick 

Milton Cal 
R H Piatt 
(Mullans) 
Woodland Cal 

Director Chabot Obs’y 
Oakland Cal 


F H McCulla 


G W Smith 
Palermo Cal 
R Rowland 
Placerville Cal 
Post Surgeon 
Presido of San Fran 
San Francisco Cal 
WE Keith 
Riverside Cal 
S H Gerrish 1517 G street 
Sacramento Cal 
Dr E K Abbott 
Salinas Cal 
Post Surgeon 
San Diego Barracks 
San Diego Cal 
Hugh D Vail 
Santa Barbara Cal 
H Block 
Santa Clara Cal 
W R Springer 
Santa Cruz Cal 
L E Blochman 
Santa Maria Cal 
Robert Hall 
Sonoma Cal 
A T Mason (Steeles) 
Edna Cal 
T B Sanders 
Susanville Cal 
J E Boal 
(Sweetwater Dam) 
National City Cal 
Samuel McCurdy 
Truckee Cal 
C F Sonne 
Truckee Cal 
W H Roscoe 
Upper Mattole Cal 
G O Coburn 
Vacaville Cal 
Wm N Lee 
Valleton Cal 
J] F Newby 
Ventura Cal 
A Widmann 
Volta Cal, 
J Titcomb 
(Walla Walla Creek) 
Fort Jones Cal 
A L Bancroft 
Walnut Creek Cal 
Wm Lumbard 
Wheatland Cal 
A W Sehorn 
Willow Cal 
E G McConnell 
Yreka Cal 
Colorado. 
S T Shipman 
Abbott Colo 
Agent UPRR 
Agate Colo 


S Cordeal 
Akron Colo 
James Harden 
Alford Colo 
C A Montross 
Alma Colo 
R G Taylor 
Amherst Colo 
C Duncan 
Antonito Colo 
Mrs I Rogers 
Apishapa Colo 
T F Burke 
Arboles Colo 
Agent UPRR 
Aroya Colo 
E L Hunkins 
Aspen Colo 
W F Bates 
Beaver Creek Colo 
G E Lake 
Boulder Colo 
LA Rawlings 
Box Elder Colo 
J H Weller 
Brandon Colo 
Dr B A Arbogast 
Breckenridge Colo 
Rev G C Huntington 
Brush Colo 
D S Harris 
Burlington Colo 
Agent UPRR 
Byers Colo 
W B Felton 
Canon City Colo 
W Holcomb 
Castle Rock Colo 
Agent UPRR 
First View via 
Cheyenne Wells Colo 
W J Brooker 
Cheyenne Wells Colo 
Jasper Walker 
Chromo Colo 
G C Wortman 
Climax Colo 
A Reichenecker 
Como Colo 
J M Boice 
Crook Colo 
G W Close 
Cumbres Colo 
Agent UPRR 
Deer Trail Colo 
Miss M Zaninetti 
Delta Colo 
W S Miller 
Denver Colo 
S S Pratt 
Dillon Colo 
I W Lamunyon 
Dumont Colo 
A W Win 
(Eagle Farm) 
Pueblo Colo 
C F Mather 
Emma Colo 
Prof L G Carpenter 
Fort Collins Colo 
Post Surgeon 
Fort Lewis Colo 
Post Surgeon 
Fort Logan Colo 
J H Berry 
Fruita Colo 
D D Bloom 
Garnett Colo 
P P Wheaton 
Georgetown Colo 
John Pritchard 
Greenhorn Colo 
J M Hamilton 
Grenada Colo 
O B Jennings 
Grover Colo 
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List of voluntary observers of the Signal Service, ete.—Continued. 


D McCann 
Gunnison Colo 
E A Broughton 
Haxtum Colo 
Agent U PRR 
Hugo Colo 
E P Moon 
Husted Colo 
T H Stevens 
Idaho Springs Colo 
F H Hall 
Jefferson Colo 
L E Loveland 
Julesburg Colo 
Mrs N R Walters 
Kirk Colo 
Agent U PRR 
Kit Carson Colo 
F S Cary 
Laird Colo 
G T Herbert 
Lamar Colo 
Chas J Gilkison 
La Porte Colo 
W E Culver 
Las Animas Colo 
H M Knight 
Lavender Colo 
AG Wallihan 
Lay Colo 
J C Carroll 
Leadville Colo 
Chas Green 
Le Roy Colo 
W T Michel 
Leslie Colo 
John Pearce 
Livermore Colo 
Dr E J Clark 
Longmont Colo 
Agent UP RR 
Magnolia Colo 
L A Wickoft 
Minneapolis Colo 
C J Aldrich 
Monte Vista Colo 
A Cushman 
Montrose Colo 
M M Sprague 
Moraine Colo 
J M Wadsworth 
Pagoda Colo 
J C Strawn 
Pagosa Springs Colo 
LS Kelly 
Parachute Colo 
H W Goodrich 
Red Cliff Colo 
G D Yokum 
Rico Colo 
Agent UPRR 
River Bend Colo 
F Watrous 
Rocky Ford Colo 
C T Woods 
Saint Cloud Colo 


G C Smith 


Sanborn Colo 
H H Griffin 
(San Luis Ex Sta) 
Monte Vista Colo 
E C van Diest 
San Luis Colo 
J D Lucas 
Sedgwick Colo 
OA Rusk 
Sheridan Lake Colo 
F M Friend 
Springfield Colo 
Geo Polhill 
Stamford Colo 
C W Raymond 
Stunner Colo 
W H Royston 
Twin Lakes Colo 
P Blumer 
(Thon) Elizabeth Colo 


J R Pickett (T S Ranch) 


J T Kirkman 
Vilas Colo 
L T Durbin 
Villa Grove Colo 
T E Gibbon 
Watervale Colo 
R Z Mason 
Ward District Colo 
Agent UPRR 
Watkins Colo 
T Charlton 
| Westcliffe Colo 
J W Dilts 
Wray Colo 
Ira Edwards 
Yuma Colo 
Connecticut. 
H R Stevens (Birmingham) 
Stevenson Conn 


G J Case 
Canton Conn 
S P Willard 
Colchester Conn 
M H Dean 
Falls Village Conn 
Post Surgeon 
Fort Trumbull 
New London Conn 
Rev S Hart 
Hartford Conn 
W R Matson 47 Garden st 
Hartford Conr 
J H Tucker 
Lebanon Conn 
E A Bailey 
Mansfield Conn 
S P Frost 
Meridian Conn 
H DA Ward 
Middletown Conn 
R R Smith 
New Hartford Conn 
Rev Wm Goodwin 
New Hartford Conn 
J S Kirkham 
Newington Conn 
CH Truesdale 
North Grosvenor Dale Conn 
LH Healey 


Willis Earle 
Norwalk Conn 
R E Wyant 
(Shelton) Birmingham Conn 
L Andrews 
Southington Conn 
H R Stevens 
Stevenson Conn 
K B Loomis 
South Manchester Conn 
Miss E D Larned 
Thompson Conn 
W H Rathbone 
Uncasville Conn 
Rev E Dewhurst 
Voluntown Conn 
Mrs B F Harrison 
Wallingford Conn 
N J Welton 
Waterbury Conn 
S T Stockwell 
West Simsbury Conn 
District of Columbia 
Post Surgeon 
Washington Barracks 
Washington DC 
| C L Washburn 
| Deaf and Dumb Asylum 
Kendall Green 


Washington DC 
Delaware. 
| John S Jester 
Dover Del 
Wm Carnagy 
Kirkwood Del 


Florida, 


Whitewater Colo | E Robins 


Alva Fla 
A F Wyman 
Archer Fla 
Julian D Banta 
De Land Fla 

F G Brill 

De Land Fla 
H W O Margary 

Eustis Fla 


| Post Surgeon 


(Fort Barrancas) 
Warrington Fla 
A H Adams 
Fort Meade Fla 


| ] S Wade i 


| 
| 
| 
| 


Homeland Fla 
H D Pierce 
Hypoluxo Fla 
Dr James C Neal 
Lake City Fla 
Rev J H White 
(Merritts Id) Georgiana Fla 
David S Woodrow 
Ocala Fla 
Dr Geo E Walton 
Orange City Fla 
J H Neff 
Pasadena Fla 
Post Surgeon 
(St Francis Barracks) 
St Augustine Fla | 
Theodore G Maltby 
St Petersburgh Fla 
Paul R Gailmard 
San Antonio Fla 


| Rev W H Carter 


Tallahassee Fla 


| C D Webster 


North Woodstock Conn | 
| Wm Kimzey 


| Post Surgeon 


J W Cowden 


Tarpon Springs Fila | 


Georgia. 
Prof L H Charbonnier 
Athens Ga 
Post Surgeon 
Fort McPherson 
Atlanta Ga 
Prof D M Wade 
Blakely Ga 
H P Wallace 
Butler Ga 


(Diamond) Roy Ga 
H A Roebuck 
Elberton Ga 
T G Scott 
Forsyth Ga 
R L Rhodes 
Hephzibah Ga 
C W Meaders 
Gillsville Ga 
G W Warren 
Louisville Ga 
G S Owen 
Marietta Ga 
S A Cook 
Milledgeville Ga 
G F Meriwether 
Monticello Ga 
C M Witcher 
Point Peter Ga 
J F Wilson 
Poulan Ga 
J L Cutler 
Quitman Ga 


Frank Campbell 
American Falls Idaho | 


Boise Barracks 
Boise City Idaho 
A C Bomar | 


Bonanza City Idaho | 


Era Idaho 


B Dazey 


Post Surgeon Fort Sherman | J W James (Riley) 
Sherman Idaho | 


D McLoughlin 
Kootenai Idaho 
H S Coburn 
Lewiston Idaho 
Dr F B Delano 
Payette Idaho 
AH Soward 
Placerville Idaho 
Ferdinand Alers 
Ruthberg Idaho 
Illinois, 
J] WC Gray 
Atwood IIl 
Dr M M Robbins 
Aurora Ill 
W Holden 
Aurora Ill 


| LH Sullivan 


Beason Ill 
E L Lawrence 
Belvidere Ill 
R O Purviance 
Carlinsville Ill 


Hallam 


Centralia Ill 


Charleston Ill 


| J L Jeger 


Cockrell Ill 


| Dr J L R Wadsworth 


Collinsville Il 
C L Farrington 
East Peoria Ill 
L A Michels 
Flora Ill 
Post Surgeon 
Fort Sheridan 
Highwood Il 
J E Y Hanna 
Golconda 


| Prof M S Oudyn 


Greenville Ill 
Shirley E Gray 
Griggsville Il 


A T Purviance 


Hennepin IIl 


| Wm Rogan 


(Irishtown) Carlyle Il 


W J S Cathcart 


(Jordan’s Grove) 
Sparta Ill 
Rev A C Price 
Lacon Ill 
CH Beeler 
Lanark Il 


B A Jenkins 


Louisville Il 


| J B Sheapley 


Martinsville Ill 
Dr G Leibrock 
Mascoutah II) 


J Withington 


Mattoon Ill 
W P Gibbs 
McLeansborough II 
C W Adams 
New Haven Ill 


| CH Fahs 


Olney Ill 
V E Phillips 
Olney Il 
J S Seeley 
Oswego Ill 


| Dr J O Harris 


Ottawa Il 


| J E Templeton 


Palestine II 


J K Eberle 
Pana Ill 


| Dr F Brendel 


Peoria Ill 


| H A Burr 


Philo Ill 
Isaac Young 
Pontiac Ill 


Marengo IIl 
T D Robertson 
Rockford IIl 
Post Surgeon 
Rock Island Arsenal 
Rock Island IIl 
N T Veatch 
Rushville Ill 


S C 


Sandwich Ill 


| Dr M D Ewell (S Evanston) 


Room 52 97 Clark St 
Chicago III 


| John Craig 


Springfield Ill 


| R Dow 


| F Osborne 


Sycamore Ill 
Warren High School 
Warren 
P Jj Bates 
White Hall Ill 


Winnebago IIl 
Indiana. 


iL Stealy 


Angola Ind 


| C F Hole 


Butlerville Ind 


| T E Huston 


Cannelton Ind 


| Dr N I Kithcart 


Columbia City Ind 


| JA Perry 


Columbus Ind 
R Hessler 
Connersville Ind 
J T De Munbrun 
Crandall Ind 


J P White 


De Gonia Springs Ind 


| Higginbotham & Son 


Delphi Ind 
W J Davidson 
Farmland Ind 


| D A Owens 


Franklin Ind 
C R Kluger 
Huntingburgh Ind 
C F R Wappenhans 
Indianapolis Ind 
J C Loomis 
Jeffersonville Ind 
Prof H A Huston 
La Fayette Ind 


| D E Prior 


| 


| 
| 


Logansport Ind 
J M Johnson 
Marengo Ind 
Prof J] L Massena 
Marion Ind 
E Kirkwood 
Mauzy Ind 
J C Black 
Michigan City Ind 


| J M Lockwood 


Mount Vernon Ind 
Stephen & Durham 
Muncie Ind 


| J F Hood 


| 
| 


| 
| 


Point Isabel Ind 
E Jones 
Princeton Ind 
E J Mote 
Richmond Ind 
Dr W N Wirt 
Rockville Ind 
J A Forsythe 
Seymour Ind 
S B Morris 
Shelbyville Ind 
Prof J N Roe 
Valparaiso Ind 
Prof C G Boerner 
Vevay Ind 


Dr W B Squire 


Worthington Ind 


| 
| 
| 
| 
| 
| 
| 
| 
| 
Idaho. 
| 
| 


List of voluntary observers of the Signal Service, ete.—Coutinued. 


Indian Territory. 
F M Malden 
Coalgate Ind T 

Post Surgeon 

Fort Supply Ind T 
G H Heald 

Healdton Ind T 
Wm Noble 


W H Tibbiles 
Vinita Ind T 
Iowa. 
David E Hadden 
Alta 
H H Peterson 
Alta lowa 
Conrad Schadt 
Amana Iowa 
J Rush Lincoln 
Ames lowa 
J C Harris 
Ames Iowa 
J W Love 
Atlantic lowa 
Mrs A L Brookes 
Audubon Iowa 
H N Renfrew 
Bancroft lowa 
W F Evans 
Bedford Iowa 
H W Van Dike 
Belle Plaine Iowa 
James Rodgers 
Blakeville lowa 
Hon R R Vale 
Bonaparte lowa 
Moses Simon 
Carroll Iowa 
A C Page 
Cedar Falls Iowa 
‘ H D Olds 
Cedar Rapids lowa 
Dr J W Smith 
Charles City lowa 
AS Van Sandt 
Clarinda Iowa 
Luke Roberts 
Clinton lowa 
A A Berry 
College Springs Iowa 
E S Bearden 
Cordova Iowa 
J S Whitakee 
Corydon Iowa 


Jerome Smith 
Corning lowa 
Gregory Marshall 
Cresco Iowa 
Wm R Fox 
Dallas Centre lowa 
Wm Ball 
Delaware Iowa 
P H Schlumberger 
Denison Iowa 
George M Chappell 
Des Moines Iowa 
Adolphus Vogeli 
Des Moines lowa 
C A Schaffter 
Eagle Grove Iowa 
J Fred Clark 
Fairfield Iowa 
R Z Latimer 
Fayette lowa 
C W Kilburn 
Fontanelle Iowa 
Miss L A McCready 
Fort Madison Iowa 
Seth Dean 
Glenwood Iowa 
F L Williams 
(Grand Meadow) 
Postville Iowa 
J G Culver 
Greenfield Iowa 
Prof S J Buck 
t Grinnell Iowa 


4 South McAlester Ind T | 


Chas G Rogers 
Grundy Centre Iowa 
E C Grenelle 
Hampton Iowa 
| M T Ashley 
Hopeville lowa 
Theodore Marks 
Hopkinton Iowa 
Miss Florence Prouty 
Humboldt Iowa 
| Emil F Wulfke 
Independence Iowa 
Prof J L Tilton 
Indianola 
| Prof A A Veblen 
Iowa City Iowa 
| H B Strever 
Larrabee Iowa 
| Geo W Baker 
Leon lowa 
| Mrs M B Stern 
Logan Iowa 
Dr A B Bowen 
Maquoketa Iowa 
Chas R Brown 


E E Wilcox 
Mason City lowa 
George Price 


| Miss Ruby P Barr 


H D Smith 
Monticello Iowa 
GS Helphuy 
Mt Pleasant Iowa 
Dr Max E Witte 
Mt Pleasant Iowa 
Prof Alonzo Collins 
Mt Vernon Iowa 
| A W Lewis 
Murray lowa 
| J P Walton 
Muscatine Iowa 
G D Pattingill 
Osage Iowa 
| Jos 
skaloosa lowa 
Wm J Wicks 
Panama lowa 
W A Shaffer 
Richland Iowa 
E P Barringer 
Ruthven Iowa 
Dr Caleb Brown 
Sac City lowa 
G D White 
Sanborn lowa 
Wm Ward 
Stilson Iowa 
AJ Bond 
Storm L-ke lowa 
J M Rider 
Tipton lowa 
T F McCune 
Vinton Iowa 
W A Cook 
Washington Iowa 
H G Grattan 
Waukon 
C M Trumbauer 
Webster City Iowa 
P Dorweiler 
West Bend Iowa 
Merton L Fuller 
Williams Iowa 
J W Bopp 
Windsor lowa 
Will McKnight 
Winterset Iowa 
Kansas. 
W P Gulick 
Abilene Kans 
J J Cass 
Allison Kans 
| A H Goddard 
Alton Kans 


iii 


Marshalltown Iowa 


(Maxon) Albia Iowa | 


McCausland Iowa 


| 
| Wm Cheetham 
Altoona Kans 
| C S Culver 
Bucklin Kans 
| Agent UPRR 
Buffalo Park Kans 
H E Faidley 
Burr Oak Kans 
A G Alrich 
Cawker City Kans 
| J M Lobaugh 
Coldwater Kans 
J W Young 
Columbus Kans 
Agent U PRR 
Collyer Kans 
H A Williams 
Concordia Kans 


| E Shaw 
Cunningham Kans 
J B Handy 
Downs Kans 
Wm Taylor 
Dwight Kans 
| C W Gilman 
Elco Kans 
| Dr AC Williams 
Elk Falls Kans 
| Agent UPRR 
Ellis Kans 
| Prof T H Dinsmore Jr 
Emporia Kans 
| C D Perry 
Englewood Kans 
| Ben C Rich 
Eureka Ranch 
Ellis Kans 


| Post Surgeon 
Fort Leavenworth Kans 
| Post Surgeon 
Fort Riley Kans 
| Post Surgeon 
Military Prison 
Fort Leavenworth Kans 
| Ed Atkin 
Fremont Kans 
| Wm Featherstone 
Globe Kans 
Jesse Royer 
Gove Kans 
Agent UPRR 
Grainfield Kans 
R M Lawyer 
Grenola Kans 
Agent UPRR 
Grinnell Kans 
Ruth 
Halstead Kans 
L W Dennen 
Havensville Kans 
W S Belden 
Horton Kans 
C Bishir 
Hutchison Kans 
“J M Altaffer 
Independence Kans 
Prof R Hay 
Junction City Kans 
Dr E R Heath 
1115 Garfield Ave 
Kansas City Kans 
Jacob Nixon 
Kellogg Kans 
P L Bliss 
Kingman Kans 
Dr W M Goodwin 
La Crosse Kans 
Isaac S Coe 
La Harpe Kans 
F R French 
Lakin Kans 
C E Poling 
Larned Kans 
Prof F H Snow 
Lawrence Kans 
C B Jennings 
Lebo Kans 


T B Jennings 


J F Chambers 
Leoti Kans 
Wm Graves 
Lincoln Kans 
J H Starke 
Macksville Kans 
C P Blachley 
Manhattan Kans 
EH Kern 
Mankato Kans 
C M Breese Agric’! Col 
Manhattan Kans 
A C Abbott 
Marmaton Kans 
Agent UPRR 
McAllaster Kans 
Ed F Haberlein 
McPherson Kans 


CIHinman ™ 
Medicine Lodge Kans 
J L Steel 


Minneapolis Kans 
Agent UPRR 
Monument Kans 
R P Edgington 
Morse Kans 
John A Gordon 
Morton Kans 
Agent UPRR 
Oakley Kans 
Agent U PRR 
Ogallah Kans 
D Doyle 
Oswego Kans 
Miss Maud Adams 
Page Kans 
S P Kane 
Painter Kans 


W T Jackson 


(Pauline) P O Box 247 
Topeka Kans 
Agent UPRR 
Plainville Kans 
N A Andrews 
Pleasant Dale Kans 
Agent UP KR 
Quinter Kans 
D M Adams 
Rome Kans 
A P Collins 
Salina Kans 
J W Goodell 
Sedan Kans 
Dr S S Kaysbier 
Seneca Kans 
Agent UPRR 
Sharon Springs Kans 
W H Harvey 
Shields Kans 
F T Dunklee 
Springvale Kans 
H D McQuade 
Stafford Kans 
A A Denton 
Sterling Kans 
Prof J T Lovewell 
Topeka Kans 


Topeka Kans 
J W Tipton 
Toronto Kans 
C E Wightman 
Tribune Kans 
T W Marshall 
Ulysses Kans 
Agent UPRR 
Wa Keeney Kans 
W P Cochran 
Wakefield Kans 
Agent UP RR 
Wallace Kans 
J H Wolfe 
Wellington Kans 
Agent U PRR 
Weskan Kans 
S D Yoxall 
Weskan Kans 


Kentucky. 
M H Crump 
Bowling Green Ky 
H B Bonar 
Caddo Ky 
C H Major 
Canton Ky 
W E Fowler 
Central City Ky 
J B Atkinson 
Earlington Ky 
Miss Lee Ray 
Edmonton Ky 
Commanding Officer 
Fort Thomas Newport Ky 
E C Went 
Frankfort Ky 
T W MacGill 
Franklin Ky 
J F Eastwood 
Georgetown Ky 
Dr F L Harrod 
Harrodsburgh Ky 
V E Muncey 
Lexington Ky 
W S Page 
Lexington Ky 
Frank Burke 
Louisville Ky 
AH Martine 
Middlesborough Ky 
H C McKee 
Mount Sterling Ky 
Post Surgeon 
Newport Barracks 
Newport Ky 
Oscar Haynes 
Pellville Ky 
Wm Martindell 
Princeton Ky 
Prof O H Kennedy 
Richmond Ky 
H W Prissler 
Shelbyville Ky 
A B Gilbert 
South Fork Ky 


Louisiana. 


Dr C J Edwards 
Abbeville La 
Miss Grace Manard 
Amite City La 
Prof H A Morgan 
Baton Rouge La 
Dr L D Chauff 
Bonnet Carre La 
Hon S P Henry 
Cameron La 
W W Wall 
Cheneyville La 
J A White Jr 
Clinton La. 
L M Howard 
Coushatta La 
Dr W V Taylor 
Davis La 
W P Moore 
Delhi La 
L D Martin 
Edgard La 
J R Brown 
Girard La 
Rev J P Moore S J 
Grand Coteau La 
D N Harris 
Homer La 
A F Chanfrau 
Houma La 
G W Whitworth 
Jeanerette La 
Prof W C Stubbs 
Sugar Ex Station 
Kenner La 
J J Davidson 
La Fayette La 


Dr Wm Meyer 
Lake Charles La 


> 


= 
| 
| 
| 
| 
| 


List of voluntary observers of the Signal Service, ete.—Continued. 


A Werner 
Lawrence La 
Dr E A Crawford 
Liberty Hill La 
M R Bein 
Luling La 
Alex Band 
Mandeville La 
L Molenar 
Marksville La 
R Benefield 
Maurepas La 
L J] Dodge 
Melville La 
W S Hunter 
Minden La 
W W Renwick 
Monroe La 
James S Cosgrove 
Natchitoches La 
Mrs J A Gebert 
New Iberia La 
G E Hunt 
New Orleans La 
Post Surgeon 
Jackson Barracks 
New Orleans La 
J E Le Blane 
Paincourtville La 
P G Kleinpeter 
Plaquemine La 
E Dechamps Jr 
Shell Beach La 
Maj S T Grisamore 
Thibodeaux La 
TA Williams 
West End La 
Dr W M Guice 
Winnsborough La 
Maine. 
Jos Wood 
Bar Harbor Me 
L H March 
. Belfast Me 
Dr D E Seymour 
Calais Me 
Silas West 
Cornish Me 
H M: Mansfield 
Fairfield Me 
JMS Hunter 
Farmington Me 
Post Surgeon 
Fort Preble Portland Me 
Post Surgeon 
Kennebec Arsenal 
Augusta Me 
Prof W C Strong 
Kent’s Hill Me 
Union Water Power Co 


Lewiston Me | 
V P Hall 
Mayfield Me 
G L Upton 


Millridge Me 
Prof M C Fernald 
Orono Me 
C Hopkins 
West Jonesport Me 
Maryland. 
A E Acworth 
Barren Creek Springs Md 
E T Shriver 
Cumberland Md 
H Shriver 
Cumberland Md 
Post Surgeon 
Fort McHenry 
Baltimore Md 
McClintock Young 
Frederick Md 
J T De Sellum 
Gaithersburgh Md 
Jos Plummer 
Jewell Md 
Geo W Joy 
Leonardtown Md 


McDonogh Institute 

McQonogh Md 

| Mt St Mary College 

Mt St Mary’s Md 

| Dr C W Weaver 

Taneytown Md 

Woodstock College 
Woodstock Md 

Massachusetts. 

| Miss S C Snell 

Amherst Mass 

| Hatch Experiment Station 

Amherst Mass 

| Ag’l Experiment Station 

Amherst Mass 
| A B Wiggins 
Andover Mass 
Post Surgeon 

| Fort Warren Boston Mass 

| Prof W H Niles 

Boston Mass 


Milton Mass 
Prof A L Rotch (Blue Hill) 
Readville Mass 
| Desmond Fitz Gerald 
Brookline Mass 
Harvard College Observat’y 
Cambridge Mass 
E C Brooks (Cambridge) 
Mt Auburn Mass 
Prof W M Davis 
| Cambridge Mass 
J Warren Smith 
Cambridge Mass 
| F H Norton 
Chicopee Mass 
| GW Weeks 
Clinton Mass 
| F A Tower 
Concord Mass 
| Gen J H Reid 
Cotuit Mass 
Jas Childs 
| Deerfield Mass 
Conant Observatory 
Dudley Mass 
C V S Remington 
Fall River Mass 
O B Truesdell 
Fiskdale Mass 
Dr J Fisher 
Fitchburg Mass 
Dr A P Mason 
Fitchburg Mass 
Nelsow Dupuy 
Florida Mass 
| Boston Water Works 
Framingham Mass 
| Dr W U Brown 
| 


Gilbertville Mass 
C Woolley 
Groton Mass 
| J S Francis 
| Groton Mass 
| BB Cutler 
Heath Mass 
| A J Newman 
Hoosac Tunnel Mass 
Essex Company 
Lawrence Mass 
Leicester Academy 
Leicester Mass 
W B Hosmer 
Leominster Mass 
Prop Locks & Canals 
Lowell Mass 
| F E Saunders 
Lowell Mass 
M W Graves 
Ludlow Mass 
J Haviland 
Ludlow Mass 
J C Haskell 
Lynn Mass 
W C Winter 
Mansfield Mass 


Rev A K Teele (Blue Hill) | 


R M Gow 
Medford Mass 
Middleborough Water Wk’s 
Middleborough Mass 
Dr G E Fuller 
Monson Mass 
Wm Street 
(Mount Nonotuck) 
Mount Tom Mass 
Dr W D Hodges 
Nahant Mass 
T R Rodman | 
New Bedford Mass 
New Bedford Water Works 
New Bedford Mass | 
F V Pike 
Newburyport Mass 
Newburyport Water Works 
Newburyport Mass 
C H Kohlrausch Jr 
North Billerica Mass 
J M Clark 
Northampton Mass 
Miss L B Knapp 
Plymouth Mass 
J R Smith 
Provincetown Mass 


Randolph Mass 


| Miss L W Chase 


' Taunton Water Works 


| C H Wilmarth 


| Dr E U Jones 


| 
| 
' Prof C E Barr | 
| 


Royalston Mass 
A A Smith 
Salem Mass 
Elisha Slade 
Somerset Mass 
H W Cushing | 
South Hingham Mass 
Post Surgeon 
National Armory 
Springfield Mass 


| 
Mrs I D Page | 
| 


Taunton Mass 
A’F Sprague 
Taunton Mass 


Taunton Mass 


Taunton Mass 
Dr S W Abbott 
Wakefield Mass 
Boston Mf’g Co 
Waltham Mass 
Prof Sarah F Whiting 
Wellesley Mass 
G S Newcomb 
Westborough Mass 
L R Symmes 
Winchester Mass 
J B Hall 
Worcester Mass 
Worcester Academy 
Worcester Mass 
Michigan. 
W H Howard 
Adrian Mich 


Albion Mich 
G W Grigsby 
Allegan Mich 
P M Smith 
Alma Mich 
J W Glover 
Ann Arbor Mich 
Wm Atkin (Arbela) 
Millington Mich 
H Obenhoff 
Atlantic Mine Mich 
F N Hilton (Ball Mt) 
Pontiac Mich 
H D Burrell 
Bangor Mich 
Mrs Ida McDiarmid | 
Bear Lake Mich 
R O Gould (Berlin) 
Smith Mich 
C W Cornwall 
Bell Branch Mich 


W C Brown 


| LB Smith 
E S Shaw 


| C F Leipprandt 


C Leavitt 
Bellaire Mich 
Dr H V Tutton 
Benton Harbor Mich 
J W Vandeman 
Benzonia Mich 
F A Zerby 
Berrien Springs Mich 
D B Alger 
Birch Run Mich 


| S Alexander 


Birmingham Mich 
C F Howe 
Buchanan Mich 
David Straehly (Bronson) 
Burr Oak Mich 


| E S Grierson 


Calumet Mich 
H J Webb 
Cassopolis Mich 
E H Green 
Charlevoix Mich 
Jacob Walton 
Cheboygan Mich 
D Woodward 
Clinton Mich 
G W Teller 
Colon Mich 
AM Shotwell 
Concord Mich 
Jas A Hunt 
Crawford Mich 


Crystal Falls Mich 


| Dr ND Yale 


Deerfield Mich 
N B Conger 
Lansing Mich 
Post Surgeon 
Fort Wayne Detroit Mich 


| J W Chapin 


Eden Mich 


| Mrs H A Hepburn 


Evart Mich 


| L D Watkins 


Fairview Mich 


| M Conklin 


Fitchburgh Mich 
W L Fisher 
Flint Mich 
Post Surgeon Ft Brady 
Sault de Ste Marie Mich 
Post Surgeon 
Fort Mackinac 
Mackinac Id Mich 
C I Rathbun 
Fremont Mich 


| J H Scott 


Gaylord Mich 


| Prof F C Smith 


Gladwin Mich 


| J W Morris 


Grape Mich 
F W Ball 
Grand Rapids Mich 
Dr O Palmer 
Grayling Mich 


| A Beebe 


Gulliver Mich 
Hanover Mich 


Harbor Springs Mich 
F H Edwards 
Hart Mich 
Dr F R Timmerman 
Hastings Mich 


Hayes Mich 

A D DeGarmo 

Highland Station Mich 
C W Cain 

Hillman Mich 
E B Rodgers 

Hillsdale Mich 
J B Thorburn 
Holt Mich 


W H Faxon 


F W Munson 
Howell Mich 
A H Boies 
Hudson Mich 
O L Giddings 
Ivan Mich 
J A Rath 
Jackson Mich 
W Bice 
Jeddo Mich 
W A Black 
Kalamazoo Mich 
Dr H B Baker 
Sec State Board of Health 
Lansing Mich 


A Lathrop 
Lathrop Mich 
H C Bradish (Madison) 
Adrian Mich 
Dr G H Green 
Marshall Mich 
N Cody 
Mayville Mich 
G A Whitbeck 
Montague Mich 
Jas White (Caldwell) 
Manton Mich 
J A Hartzler 
Mottville Mich 
E E Bushnell 
Noble Mich 
H Wilson 
North Aurelius Mich 
P Mayo 
(North Marshall) 
Battle Creek Mich 
H E Gill 
Northport Mich 
Olivet College 
Olivet Mich 


CH Prentiss 


Otsego Mich 


Ovid Mich 
L Marvill } 
Parkville Mich 
J C Gould 
Paw Paw Mich 
H M Warren 
Pontiac Mich 
J W Hutchins 
Pulaski Mich 
L R Brown 
Rawsonville Mich 
Dr W C Gates 
Rockland Mich 
Prof O D Thompson 
Romeo Mich 


John Mason 

Roscommon Mich 
O A Hunt 

St John’s Mich 
Rev J Ferris 

St Ignace Mich 


W E Nims 
Sand Beach Mich 
J J Decker 
Standish Mich 
C R Gardner 
Stanton Mich 
C H Force 


Stockbridge Mich 
Dr J S Caulkins 
Thornville Mich 
A Smith 
Vandalia Mich 
M M McCormack 
Vienna Mich 
V W Eaton 
(Washington) 
Mich 
J J Gilding 
Weldon Creek Mich 
W A Weeks 
West Branch Mich 


| W H Middagh 


White Pigeon Mich 


= 
| 
| 
| 


List of voluntary observers of the Signal Service, ete.—C ontinued. 


Ju ‘orster 
Williamston Mich 
Jc Bemiss 
Ypsilanti Mich 
Minnesota. 
C E Crane 
Alma City Minn 
John Ross 
Crookston Minn 
D F Akin 
Farmington Minn 
Dr C F Dight 


Faribault Minn 
Post Surgeon 
Fort Snelling Minn 
C F Greening 
Grand Meadow Minn 
John Ellingson 
(Leach Lake) 
Grand Rapids Minn 
Miss Clarrie Tanner 
Kinbrae Minn 
Hans Olson 
(Lake Winnibigoshish Dam) 
Grand Rapids Minn 
L B Davis 
Le Sueur Minn 
H P Cushing 
Mankato Minn 
Wm Cheney 
Minneapolis Minn 
L G Moyer 
Montevideo Minn 
D T Wheaton 
Morris Minn 
Carleton College 
Northfield Minn 
Neil Johnson (Pine River) 
Brainerd Minn 
BC Finnegan 
(Pokegama Falls) 


Grand Rapids Minn 
Prof O Whitman 
Red Wing Minn 
Capt F Wherland (Rolling 


Green) Fairmont Minn | 
H W Hill 
St Charles Minn | 

J H Harmon 
Minneapolis Minn 

L Curry 
Sheldon Minn 
Mississippi. 


Prof J M White 
Agricultural College Miss 
J M Cox “| 
Batesville Miss 
John Osoinach 
Bay St Louis Miss 
A G Smith 
Booneville Miss 
E W Bee 
Brookhaven Miss 
G W Smith-Vanez 
Canton Miss 
Dayton Hall 
Columbia Miss 
C W Barber 
Edwards Miss 
James E Mills 
Enterprise Miss 
IN Bedford 
Fayette Miss 
E R Somerville 
Greenville Miss 
J H Cleveland 
Hattiesburgh Miss 
Dr F B Shuford 
Holly Springs Miss 
L Heyman 
Kosciusko Miss 
Capt C D Koch (Logtown) 
Pearlington Miss 
B T Webster 
Louisville Miss 
W E Mollison 
Maversville Miss 


W H Broaddus 


| Prof C W Pritchett 


P E Blumer 
Moss Point Miss 
W H Hill 
Palo Alto Miss 
Dr C W Bolton 
Pontotoc Miss 
Henry C Stevens 
Rienzi Miss 
Dan McColl 
(Ship Island) Biloxi Miss 
Prof KR B Fulton 
University Miss 
A J Sanderson 
Vaiden Miss 
Prof J Keeves 
Washington Miss 
A Erikson 
Water Valley Miss 
W S Davis 
Waynesborough Miss | 
W S Coleman 
West Point Miss 
H C Goosey 
Yazoo City Miss | 


Missouri. 


Dr H W Tuttle 
Adrian Mo | 
L T Theilmann 
Appleton City Mo 
C Hutchinson 
Arlington Mo 
Miss Nellie A Webster 


Austin Mo 
L Benecke 
Brunswick Mo 
R Q Roache 


Pettit & Welch 
Carrollton Mo 
Dwight C Hanna 
Carthage Mo 
Dr M McKenzie 
Centreville Mo 
H J Sweetland & Co 
Chillicothe Mo 
W C Wood 
Chillicothe Mo 
Levi Chubbuck 
Columbia Mo 
A L McRae 
Columbia Mo 
Rev Fr Paul 
Conception Mo 
Henry Miller 
Concordia Mo 


California Mo | 
| 


| Wick Morgan 


Dadeville Mo | 


Darksville Mo 
H M Wollard 
Dunnegan Mo 
David Sharpe 
East Lynne Mo 
J H Sharp 
Eight Mile Mo 
S Newton 
Eldon Mo 
A Reinisch 
Excelsior Springs Mo 
Prof T Berry Smith 
Fayette Mo 
Fred W Duenckel 
Forest Park Station 
Saint Louis Mo 
Wm Muir 
Fox Creek Mo 


Glasgow Mo 
L M Bean 
Gordonville Mo 
H J Clevinger 
Harris Mo 
A J Sharp 
Harrisonville Mo 
S W Maushund 
Hermann Mo 


| Stahl 


Halligan 


Jefferson City Mo 


| C B Lane 


Jefferson City Mo 


S J Spurgeon 


2416 E oth st 
Kansas City Mo 


Kidder Mo 
W D Wade 
Lamonte Mo 


| Mrs Ida L Joslin 


Langdon Mo 
M W Serl 
Lebanon Mo 
J R Eaton 
Liberty Mo 
E R Graham 


Eugene Stark 


| Dr W R Lewis 


Shedd 


(Marshall) Grand Pass Mo | 


W H Black 
Marshall Mo 


| J D Sanders 


Mine La Motte Mo 
Max Eimbeck 
New Haven Mo 
Henry Bruihl 
Oak Ridge Mo 
Wm Kaucher 
Oregon Mo 
Sam M Ruley 
Oregon Mo 


| M B W Harman 


Pickering Mo 
W A McDowell 
Platt River Mo 


| Wm Hirons 


Princeton Mo 
Silas C Turnbo 
Protem Mo 
C B Armstrong 
Sarcoxie Mo 


| Dr J R Mudd 


St Charles Mo 
L C Saeger 
St Charles Mo 
Post Surgeon 
Jefferson Barracks 
Saint Louis Mo 
Prof F E Nipher 
Washington University 
Saint Louis Mo 
C G Taylor 
Sedalia Mo 


| J S Chandler 


Shelbina Mo 
G W Goodlett 
(Stellada) 
Windsor Mo 
Prof J H Frick 
Warrenton Mo 
J R Dudley 
Wither’s Mills Mo 
Anthony Zeitinger 
Zeitonia Mo 


Montana, 


R W Rock 
(Henry’s Lake Idaho) 


Allerdice Mont | 
| John P Finley 


Dr J E Jenkins 

(Blackfeet Agency) 

Piegan Mont 
A E Woodward 
Castle Mont 
S M Corson 
Choteau Mont 
Post Surgeon 
Fort Assinniboine Mont 

Post Surgeon 

Fort Custer Mont 
Post Surgeon 

Fort Keogh Mont 
Post Surgeon 

Fort Missoula Mont 
Post Surgeon 

(Camp Poplar River) 


A H Gale 


Post Surgeon 
Fort Shaw Mont 
J H Ray 
Glendive Mont 
R C Clendenin 


J M Graham 
Powderville Mont 
Virginia City Mont | 
Nebraska. 


Alliance Nebr 
Peter Fowlie | 
Ansley Nebr 
G W Mitchell 
Arborville Nebr 


Ashland Nebr 
G D Carrington 
Auburn Nebr 
C A Wood 
Auburn Nebr 
Bassett Nebr 
J T Armstrong 
Seatrice Nebr 
C W Malone 
Beaver City Nebr 
H H Leech 
Burwell Nebr 
G Roberts 
Creighton Nebr 
Prof G D Swezey 
Crete Nebr 
C E Chadsey 
Crete Nebr 
G A Loveland 
Crete Nebr 


Martinsdale Mont | 
| 


D Henderson Jr 
. Kimball Nebr 
Ira P Griswold 
Lexington Nebr 
University of Nebraska 
Lincoln Nebr 
R W Blake 
Long Pine Nebr 
John Ellis (Marquette) 
Central City Nebr 
J Hull 
Minden Nebr 
J B Parmalee 
Nebraska City Nebr 
D W Hasson 
Norfolk Nebr 
E W Black 
North Loup Nebr 
G S Clingman 
Oakdale Nebr 
A N Morris 
O’Neill Nebr 
F M Larison 
Ough Nebr 
C Shieldstream 
Palmer Nebr 
R P Harris 
Paxton Nebr 
S Rufus Mason 
Purple Cane Nebr 
E Smith 
Ravenna Nebr 
J S Spooner 
Sargent Nebr 
Sugar Experimental Station 
Schuyler Nebr 
W J Hoyford 
Seward Nebr 
Diller 


Mrs H L Wibley 
Culbertson Nebr 

E B Taylor 

David City Nebr 
Chas Seltz 

De Soto Nebr 

H C Judson 

Dunning Nebr 
A Dahl 

Ericson Nebr 
Dr I Humphrey 


Superior Nebr 

P W Risser 
Syracuse Nebr 

W L Dunlap 

Tecumseh Nebr 
Dr A D Nesbit 

Tekamah Nebr 
W Bardon 

Wallace Nebr 
G Treat 

Weeping Water Nebr 


Fairbury Nebr 
P B Gailord 
Fairfield Nebr 
Post Surgeon 
Fort Niobrara Nebr 
Post Surgeon 
Fort Omaha Nebr 
Post Surgeon 
Fort Robinson Nebr 
Post Surgeon 
Fort Sidney Nebr 
J N Bennett 
Franklin Nebr 
Isaac E Heaton 
Fremont Nebr 
R B Spear 
Geneva Nebr 
G S Truman 
Genoa Nebr 


Gering Nebr 


| WL Rutledge 


Grant Nebr 
J B Moore 
Grand Island Nebr 


| Dr J T Fleming 


Poplar Creek Agency Mont © 


Harvard Nebr 
O F Hartwell 
Hastings Nebr 
Wm Waterman 
Hay Springs Nebr 
Dr C M Easton 
Hebron Nebr 
M E Randolph 
Holdrege Nebr 
J M Bird 
Imperial Nebr 


J L Truman 
West Hill Nebr 
| E G Bruner 
West Point Nebr 
Thos Donegan 
Whitman Nebr 
| Mrs C W Le Bar 
Wilcox Nebr 
| WH Davis 
York Nebr 
Nevada. 
O B Vincent 
Austin Nev 
G Nicholl 
Belmont Nev 
| Agent C PRR 
Beowawe Nev 
| J] G W Mitchell 
Candelaria Nev 
Prof C W Friend 
Carson City Nev 
DC Grunow 
Carson City Nev 
| Crane 
(Cranes’ Ranch) Elko Nev 
D Fowler 
Downeyville Nev 
C H Sproule 
Elko Nev 
J F Cupid 
Ely Nev 
G W Dungan 
Genoa Nev 
Agent CC PRR 
Halleck Nev 
C F Mengel 
Hawthorne Nev 
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vi List of voluntary observers of the Signal Service, etc.—Continued. 
L Merrill RN Cornish | Richard Pohl | Wm L Annin | Post Surgeon 
(Hot Springs) Gillette N J ) Los Lunas N Mex Le Roy N Y Fort Schuyler 
White Plains Nev | Dr F C Price E K Caldwell CS Rice West Chester N Y 


Agent CP RR 
Humboldt Nev 

Miss Kate Lewers 
(Lewers Ranche) 


Franktown Nev | 
S F Reeves 


Mill City Nev 


Agent CP RR 
Palisade Nev 
Wm Oothout 
Palmetto Nev 
N P Dooley 
Pioche Nev 


W J Douglass | 
| F W Ricord 


Sodaville Nev 
Wm E Barney 


State Univers’y Keno Nev | 


Mark Averill 
Virginia City Nev 
H White (Younts Ranch 
Nev) Ivanpah Cal 
New Hampshire. 
F W Palmer 
Antrim N H 
O F Cole 
Berlin Falls N H 
Dr QA Bridges 
Berlin Mills N H 
W L Foster 
Concord N H 
N A Briggs 
East Canterbury N H 
John M Wilson 
Groveton N H 
Ag’! Experiment Station 
Hanover N H 
Dartmouth College Obs’y 
Hanover N H 
Lake Winipiseogee 
Cottonand Woollen M’f’g Co 
, Lake Village NH 
Charles Norse 
Littleton N H 
W Little 
Manchester N H 
Jackson Co 
Nashua N H 
W C Gale 
Newton N H 
J L Binford 
North Conway N H 
Miss Helen M Clark 
Plymouth N H 
N B Waters 
Stratford NH - 
E A Knowlton 
Walpole N H 
A A Higgins 
West Milan N H 
New Jersey. 
H Allaire 
Allaire N J 
R Ross 
Asbury Park N J 
Rev W J Leggett 
Belleville N J 
Prof C F Richardson 
Beverly N J 
] H Preston (Billingsport) 
Paulsborough N J 
H A Jordan . 
Bridgeton N J 
LM Dye Jr 
Camden N J 
Dr J F Leaming 
Cape May CH NJ 
Wm C Harris 
Dover N J 
H Y Postma 
Egg Harbor City N J 
H Levy 
Franklinville N J 
Miss A S Yard 


Imlaystown N J 
Geo. Fleming 
Junction N J 
Dr G H Larison 
Lambertville N J 
W L Lance Jr 
(Lancewood) 
Whiting N J 
G W Hockenbury 
Locktown N J 
T J Beans 
Moorestown N J 
John B Collins 
Mt Holly N J 


Newark N J 
Mrs G H Cook 
New Brunswick N J 
C V Myers 
New Brunswick N J 


| E W McGann 


Freehold N J 


New Brunswick N J 
W Lake 
Ocean City N J 
Rev S W Knipe 
Oceanic N J 
I H Bolton 
Paterson N J 
S A Miller 
Pochunk Mt 
Deckerton N J 
S Haines 
Rancocas N J 
J Fleming 
Readington N J 
Wm Matlach 
Salem N J 
Miss A P Sutphen 
Somerville N J 
Dr W J Chandler 
South Orange N J 
A D Atwood 
Tenafly N J 
E R Cook 
Trenton N J 
Wm W Austin 
Vineland N J 
W T Wilson 
Woodbury N J 


New Mexico, 


A Knell 
Albert N Mex 
W P Metcalf 
(Antelope Spring) 
via Chilili N Mex 
S Parisis 
Bernalillo N Mex 
E A Sutherland 
Chama N Mex 
J] M Fish 
Coolidge N Mex 
B Ventura Martinez 
Cuba N Mex 
Eulogia Martinez 
(Dulce) 
Amargo N Mex 
Pedro y Jaranello 
El Rito N Mex 
M G Burkholder 
Embudo N Mex 
E A Clemens 
Estalina Sps (via) 
Magdalena N Mex 
Post Surgeon 
Fort Bayard N Mex 
Post Surgeon 
Fort Stanton N Mex 
Post Surgeon 
Fort Wingate N Mex 
J E Whitmore 
Gallinas Spring N Mex 
J E Smith 
Hillsborough N Mex 


| 


Monero N Mex 
Jose M Vega 
Nogal N Mex 
S D Webster 
Olio N Mex 
Jno Bouquet 
Pojuaque N Mex 
RK H Hills (Red Canon) 
Carthage N Mex 
Wm L McClure 
Taos N Mex 
New York. 
H R Ainsworth M D 
Addison N Y 
S S Parker 
Alabama N Y 
Prof F S Place 
Alfred Centre N Y 
J] D Tate 
Arcade N Y 
Miss Etta E Wilcox 
Arkwright N Y 
S C Suydam 
Baldwinsville N Y 
Dr T S Armstrong 
Binghamton N Y 
Wm H Ross 
Brentwood N Y } 
Dr F A Winne 
Brockport N Y 
D B Stillman 
Brookfield N Y 
Prof W C Peckham 
406 Clason ave 
Brooklyn N Y | 
Post Surgeon Fort Porter | 


Buffalo N Y 
Prof H Priest 
Thomas Manning 
Carmel N Y 


R Sanford Miller 
Constableville N Y 
G Pomeroy Keese 
Cooperstown N Y 
Post Surgeon 
Davids Island N Y 
D C Moon 
Dunkirk N Y 
William Balling 
Dunkirk N Y 
Gerity Brothers 
Elmira N Y 
T P Yates 
(Factoryville) 
Wayerly NY 
Robert Warwick 
Fleming N Y 
Mrs N 5S Yates 
Geneva N Y 
Post Surgeon 
Fort Hamilton N Y 
T M Younglove 
Hammondsport N Y 
C H Spauldin 
Hess Koad Station N Y 
James Hyatt 
(Honeymead-brook) 
Bangall N Y 
Chas E Whitney 
Humphrey N Y 
Mrs Jane Pulver 
Italy Hill N Y 
Engineering Dept 
Cornell University 
IthacaN Y_ | 
Prof E A Fuertes | 


Canton N Y 
| 
| 
| 


Ithaca N Y 
Observer Weather Service 
Ithaca N Y 
J H Bailey 
Keene Valley N Y 
Henry A Stone (Kingston) 
Rondout N 


Lowville N Y 
Edward Hall C E 
Lyon Mountain N Y 
John Forkey 
Lyon Mountain N Y 
Dr M A Veeder 
P O Box 602 Lyons N Y 
R S Holmes 
(Marshland) 
Apalachin N Y 
Albert B Johnson 
Malone N Y 
F X Straub 
Middleburgh N Y 
S Talcott 
Middletown N Y 
Edward A Smiley 
Minnewaska N Y 
J E White 
Mt Morris N Y 
GA Yates 
New Lisbon N Y 
Director Met’l Observatory 
Central Park 
New York City 
Post Surgeon 
Fort Columbus 
New York City 
C A Wooster 
North Hammond N Y | 
Chas Fenton 
Number Four N Y 
N Nelson 
Ogdensburgh N Y¥ 
J P Davis 
Oxford N Y 
E B Bartlett 
(Palermo) 
Vermillion N Y¥ 
L D Cummings 
Palmyra N Y 
G H Hudson 
Plattsburgh N Y 
Post Surgeon 
Plattsburgh Barracks N Y 
Prof John M Dolph 
Port Jervis N Y 
J] N Tilden 
Peekskill N Y 
W H Jeffers 
(near Perry City) 
Trumansburgh N Y 
G W F Smith 
Potsdam N Y 
Vassar College Obs’y 
Poughkeepsie N Y 
Wm Weaver 
Quaker Street N Y 
Post Surgeon 
Madison Barracks 
Sackett’s Harbor N Y 
Selah B Strong 
Setauket N Y 
Rev Charles Simpson 
Sherman N Y 
James E Wilson 
South Canisteo N Y 
D C Sharpe 
South Kortright N Y 
Post Surgeon 
Ft Wadsworth Rosebank 
Staten Island N Y 
Prof H A Peck 
Syracuse N Y 
R T Church 
Turin N Y 
Thomas Birt 
Utica N Y 
Rev Dwight W Smith 
Watkins N Y 


T P Yates 
Waverly N Y 
O F Corwin 
Wedgwood N Y 


Post Surgeon 
Military Academy 
West Point N Y 
Post Surgeon 
Watervliet Arsenal 
West Troy N Y 
Post Surgeon 
Willets Point 
Whitestone N Y 
Prof O R Willis 
White Plains N Y 
Post Surgeon 
~ Fort Niagara 
Youngstown N Y 
North Carolina. 
Dr Karl von Ruck 
Asheville N C 
J] H Greene 
Bakersville N C 
Prof J W Gore 
Chapel Hill NC 
H C Dunn 
Concord N C 
T B Lindsley 
Douglas NC 
L Crawford 
Franklin N C 
Prof Richard H Lewis 
Hendersonville N C 
Dr T G Harbison 
Highlands N C 
Dr R L Beall 
Lenoir N C 
W J Scroggs 
Lexington N C 
L W Bagley 
Littleton N C 
Prof S D Bagley 
Louisburg N C 
Dr P L Murphy (Insane Asy) 
Morganton N C 
Prof H T J Ludwig 
Mt Pleasant N C 
J W Ashby 
Mt Airy NC 
Prof Geo S Wills 
Oak Ridge N C 
Prof A H Merritt 
Pittsborough N C 
T C Harris 
Raleigh N C 
Dr Herbert B Battle 
Raleigh N C 
C F von Herrmann 
Raleigh N C 
J A Hedrick 
Salisbury N C 
R J Noble 
Smithfield N C 
H L Kimrey 
Soapstone Mount N C 
Dr G H Saddleson 
Southern Pines N C 
J L Haymond 
Wadeville N C 
Dr J M Gallagher 
Washington N C 
T A Clark 
Weldon NC 
H Clay Williams 
Willeyton NC 
North Dakota. 
H B Walton 
Carrington N Dak 
H W Davis 
Church’s Ferry N Dak 
J W Leach 
Davenport N Dak 
Chas Ackley 
Ellendale N Dak 
E F Ladd 
Fargo N Dak 
Post Surgeon 
Fort A Lincoln N Dak 
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Last of voluntary observers of the Signal Service, ete.—Continueda, 


vii 


Post Surgeon 
Fort Buford N Dak 

Post Surgeon 
Fort Pembina N Dak 

Post Surgeon 
Fort Totten N Dak 

Post Surgeon 
Fort Yates N Dak 


S J Pound 

Gallatin N Dak 
F L Davies 

Grafton N Dak 
H H Mott 

Grafton N Dak 
H D Hurley 


Hillsboro N Dak 
Leo, L Lang 
Hope N Dak 
L C Stanford 
Kelso N Dak 
A M Tofthagen 
Lakota N Dak 
Julius H Hoof 
Napoleon N Dak 
J A Power 
Power N Dak 
F R Hill 
Steele N Dak 
C A McKean 
Wahpeton N Dak 
Peter Ross 
Wild Rice N Dak 
Peter M Cudhie 
Willow City N Dak 
Ohio. 


H V Egbert 
Akron Ohio 
Dr P H Clark 
Ashland Ohio 
Prof A D Morrell 
Athens Ohio 
S M Painter 
Bangorville Ohio 
Frank E Fitch 
Bellevue Ohio 
P W Barton 
Bement Ohio 
C F Stokey 
Canton Ohio 
Prof W F McDaniel 
Celina Ohio 
E T M Williams 
Clarksville Ohio 
G A Hyde 
85 Kennard st 
Cleveland Ohio 
Post Surgeon 
Columbus Barracks 
Columbus Ohio 
Prof B F Thomas 
Columbus Ohio 
C M Strong 
Columbus Ohio 
W H Baker 
Ohio State University 
Columbus Ohio 
Mrs Edith E L Boyer 
Dayton Ohio 
BR Ault 
Demos Ohio 
A C Beardsley 
Ellsworth Ohio 
C W Goodspeed 
Elyria Ohio 
Prof A C Redding 
Findlay Ohio 
S M Luther 
Garrettsville Ohio 
Dr T W Gordon 


Georgetown Ohio | 


AH Bartle 
Granville Ohio 
W B Longstreth 
Gratiot Ohio 
C G Katzenberger 
Greenville Ohio 


James Bull 
Hanging Rock Ohio 
D G Lewis 
Hassan Ohio 
Prof GH Colton 
Hiram Ohio 
Prof N B Hobart 
Hudson Ohio 
Dr J B Owsley 
Jacksonborough Ohio 
L J Demarest 
Kenton Ohio 
J D Hadermann 
Leipsic Ohio 
Dr James Little 
Logan Ohio 
W S Dean 
Lordstown Ohio 
Prof T D Briscoe 
Marietta Ohio 
E H Raffensberger 
Marion Ohio 
C H Morris 


T P Page 
Athena Oregon 
Geo Bennett 
Bandon Oregon 


| [T L Arnold 


Beulah Oregon 


| U S Engineer Officer 


Cascade Locks Oregon 


| State Agr’l College 


Corvallis Oregon 


| John Macdonald 


| Prof G W Shaw 


McConnelsville Ohio | 


Simon Waterston 
Montpelier Ohio 
Dr T C Hunter 


Napoleon Ohio | 


Jos A Hook 
New Alexandria Ohio 
Dr A M Beers 
New Comerstown Ohio 
H D Gowey 
North Lewisburgh Ohio 
Prof F F Jewett 
Oberlin Ohio 
E U Hyde 
Orangeville Ohio 
Dr D N Allard 


Deer Island Oregon 
Dr G Wigg 
East Portland Oregon 
Thos Pearce 
Eola Oregon 
Prof S E McClure 
State University 
Eugene Oregon 


Forest Grove Oregon 
J S Gray 
Gardiner Oregon 
Oliver T Snyder 
Gooseberry Oregon 
J B Paddock 
Grant’s Pass Oregon 
J H Neal 
(Happy Valley) 
Diamond Oregon 
Mrs E E Bleakman 
Hardman Oregon 


| A Smith 


Heppner Oregon 
Dr P G Barrett 
Hood River Oregon 


, W H Goudy 


Pomeroy Ohio | 


Dr D B Cotton 
Portsmouth Ohio 
W N Cowden 
Quaker City Ohio 
George Olinger 


Springborough Ohio | 
| Prof T H Sonnedecker 


Tiffin Ohio 
Dr A Billhardt 
Upper Sandusky Ohio 


| Prof C W Williamson 
Wapakoneta Ohio | 


Thomas Mikesell 
Wauseon Ohio 
D Lorbach 
Waverly Ohio 


| E B Michener 


Waynesville Ohio 
Prof J Haywood 


Westerville Ohio | 


| LS Motte 


West Milton Ohio 
Dr F Young 


| Mrs E P Wheeler 


Wheeler Ohio 
Dr ON Stoddard 


Weymouth Ohio 


Wooster Ohio 


| A G Frost 


Youngstown Ohio 
Oklahoma. 


A R Henderson 
Buffalo Okla 


Post Surgeon 


Fort Reno Okla 
Post Surgeon 

Fort Sill Okla 
Morris Collar 

Guthrie Okla 


Oregon. 


| John Briggs 
Albany Oregon 
James W Smith 
Arlington Oregon 
F L Carter 
Ashland Oregon 


Hubbard Oregon 


P Britt 
Jacksonville Oregon 
J D McCully 


Joseph Oregon 
Marshall. B Johnson 
Jordan Valley Oregon 
S C Beach 
Lake View Oregon 
J K Romig 
La Grande Oregon 
W H Colwell 
Lone Rock Oregon 
Capt W Harris 
McMinnville Oregon 
Rev Dr Urban Fisher S J 
Mount Angel Oregon 
Edmund Robinson 
Newberg Oregon 
P Zahnes 
Pendleton Oregon 
BS Pague 
Portland Oregon 
F M Chrisman 
(Silver Lake) 
Prineville Oregon 
W C Cusick 
Telocaset Oregon 
S L Brooks 
The Dalles Oregon 
Dr H W Vincent 
Toledo Oregon 
G W Dalles 
Vernonia Oregon 
M A Baker 
Weston Oregon 


Pennsylvania. 


Dr C B Dudley 
Altoona Pa 
J Grathwohl 
Blooming Grove Pa 
A H Boyle 
Blue Knob Pa 
J E Pague 
Carlisle Pa 
Miss E A G Apple 
Charlesville Pa 
Prof C M Thomas 
Clarion Pa 


| W T Gordon 


Coatesville Pa 


| M H Boye 


Coopersburgh Pa 
Wm Loveland 
Corry Pa 
T H Walton 
Doylestown Pa 
Theo Day 
Dyberry Pa 
E S Chase 
Eagle’s Mere Pa 
Dr J W Moore 
Easton Pa 
C F Sweet 
Edinborough Pa 
T B Lloyd 
Emporium Pa 
J C Hilsman 
(Forks of Neshaminy) 
Rush Valley Pa | 


| GW Wood 


Prof F P Leavenworth 


| Prof J A Stewart 


| Stephen S Jenkins 
W T Butz 
| J S Gibson 


| Dr Geo M Grim 


| Chas Moore 


E C Wagner 
Girardville Pa 
N Moore 
: Grampian Hills Pa_ | 
Prof S H Miller 
Greenville Pa 
Dr T B Orchard 
| 


Frederick Pa | 
| 


(Salem Corners) 
Hamlinton Pa 


Haverford College Pa 


Hollidaysburgh Pa 
John Torrey 
Honesdale Pa 
Prof W J Swigart 
Huntingdon Pa 
E C Lorentz 
Johnstown Pa 
B P Kirk 
Kennett Square Pa 
RK J Mickey 
Kilmer Pa 
H L Shull 
Lansdale Pa 
Lewis T Lampe 
Lancaster Pa 
G W Hayes 
Lebanon Pa 
Geo W T Warburton 
Le Roy Pa 
F O Whitman 
Lewisburgh Pa 
J T Ambrose 
Ligonier Pa 
Prof J A Robb 
Lock Haven Pa 
O V Metzger 
(Aqueduct) 
Logania Pa 


J J Boyd 
Mauch Chunk Pa 
Thos F Sloan 
McConnellsburgh Pa 
J] & BH Metcalf 
Meadville Pa 


Meshoppen Pa 


New Castle Pa 


Nisbet Pa 


Ottsville Pa 
J D Brennan 
Pleasant Mount Pa 


Pottstown Pa 
John E Codman 

Bureau of Water 

Philadelphia Pa | 


John Comly 
1529 Centennial Ave 
Philadelphia Pa 


Post Surgeon 


Frankford Arsenal 
Philadelphia Pa 
T F Townsend 
Philadelphia Pa 
Franklin Institute 
Philadelphia Pa 


| Knowles Croskey 


Pheenixville Pa 
Post Surgeon 
Allegheny Arsenal 
Pittsburg Pa 
R C Stover 
Point Pleasant Pa 
J] L Heacock 
Quakertown Pa 
Rev W W Deatrich 
Rimersburgh Pa 
J A Roth 
Seisholtzville Pa 
J] M Boyer 
Selin’s Grove Pa 
Armstrong & Brownell 
Smethport Pa 


| Geo Lowder 


(Smith’s Corners) 
Point Pleasant Pa 


| W M Schrock 


Somerset Pa 
B M Hall 
South Eaton Pa 


| Prof Wm Frear 


State College Pa 
Prof Susan J Cunningham 
Swarthmore Pa 
M Gustin 
Troy Pa 
Wm Hunt 
Uniontown Pa 


| H D Deming 


Wellsborough Pa 


Dr J C Green 


West Chester Pa 
Prof W F Wickersham 
Westtown Pa 
A W Betterly 
Wilkes Barre Pa 
Chas Beecher 
Wysox Pa 
Mrs L H Grenewald 
York Pa 
Rhode Island, 
N G Herreshoff 
Bristol R I 
N Helme 
Kingston R I 
Agr Exp Station 
Kingston R I 
G W Pratt 
Lonsdale R I 
Post Surgeon 
Fort Adams Newport R I 


| Thos Dunn 


Newport R I 
C H Cannon 

Olneyville RK I 
J H Walker 

Pawtucket K | 


| Office City Engineer 


Providence R I 
Ladd Observatory 
Providence R I 
D W Hoyt 
Providence K I 
South Carolina. 
Dr W H Geddings 
Aiken S C 
W G Peterson (Belmont) 
Newberry S C 


P W Scott 
Brewer Mine S C 
W R Godfrey 
Cheraw S C 


Hon A P Butler 
Columbia S C 
Observer Weather Service 
Columbia S C 
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viii List of voluntary observers of the Signal Service, ete.—Continued. 
M P Daggett P B Calhoun J G Sloan | J L Vaughan W R May 
Conway SC Austin Tenn Brenham Tex Merkel Tex 
Miss Daisy Bell Prof C S Newhall | Louis Runge W W Crossman 


J W Earl (Evergreen) 
Holland’s Store S C 
Colin Macrae (Kirkwood 
Camden S C 
McCully & Fretwell 
McCormick S C 
H D Elliott 
Port Royal S C 
Mrs N L Dawson 
Simpsonville S C 
Dr W W Anderson 
Statesburgh S C 


Walhalla SC 
J Pagan 
Winnsborough S C 
J R Schorb 
Yorkville SC 
South Dakota. 
AH Olwin 
Aberdeen S Dak 
W S Hill 
Alexandria S Dak 
Fred Griffin 
Bangor S Dak 
Prof Louis McLouth 
Brookings S Dak 
Wm M Cuppett 
Canton S Dak 
W H Boals 
Clark S Dak 
Thomas H Ruth 
De Smet S Dak 
Isaac Killian 
Elkton S Dak 
F J Cross (Cross) 
Etta Mine S Dak 
GA Perly 


M K Judy 
Forestburgh S Dak 
Post Surgeon 


Fort Bennett S Dak | 


Post Surgeon 
Fort Meade S Dak 
Post Surgeon (Fort 
Randall) Armour S Dak 
Post Surgeon 
Fort Sully S Dak 
W H Gates 
Gary S Dak 
A E Van Camp 
Highmore S Dak 


R S Person 

Howard S Dak 
S W Glenn 

Huron S Dak 
A S Stuver 

Kimball S Dak 
D W Diggs 

Milbank S Dak 

J E Gilbert 


Mitchell S Dak 
J W Strouse 
Oelrichs S Dak 
Mrs M F Goddard 
Onida S Dak 
J S Headley 
Parkston S Dak 
Newton W Gilbert 
Plankinton S Dak 
J H Warren 
Spearfish S Dak 
S C Butterfield 
St Lawrence S Dak 
G W Fink 
Wolsey S Dak 
Tennessee. 


J K P Wallace 
Andersonville Tenn 
Rev C F Williams 
Ashwood Tenn 


Flandreau S Dak 


Bethel Springs Tenn 
F S Luther 
Bolivar Tenn 
G W Martin . 
(Missionary Ridge) 
822 Cherry Street 
Chattanooga Tenn 
Prof J A Lyons 
Clarksville Tenn 
J I Hall 
Covington Tenn 
L Boynton 
Dunlap Tenn 
J] C Diemer 
Fayetteville Tenn 
C F Vanderford 
Florence Station Tenn 
Dr John A Campbell 
Franklin Tenn 


W H Brown 
Greeneville Tenn 
J W Ayers 
Harriman Tenn 
R Downey 
Hohenwald Tenn 
W C Hall 
Jacksboro Tenn 
Hon T C Ling 


Jackson Tenn 
Prof C W Marsh 
Johnson City Tenn 
W J Inman 
Kingston Springs Tenn 
A B Ewing 
Lewisburgh Tenn 
J H Burrow 
Lynnville Tenn 
C Hawkins 
McKenzie Tenn 
Fred T Fisher 
McMinnville Tenn 
Dr J D Plunket 
Nashville Tenn 
H C Bate 
Nashville Tenn 
L W Hooper 
Newport Tenn 


- W C Thompson 


Nunnelly Tenn 
J C Williamson 
Parksville Tenn 
Ruskin Ferguson 
Riddleton Tenn 
Miss C M Nugent 
Rogersville Tenn 
Dr W F G Wilson 
Rugby Tenn 
H R Hinkle 
Savannah Tenn 
W J Breeding 
Spring Dale Tenn 
B P Fagan 
Sharp Tenn 
R L Jettan 
Sparta Tenn 
AS Curry 
Trenton Tenn 
Miss Nora Williams 
Union City Tenn 
Dr C Buchanan 
Waynesborough Tenn 
Texas. 
Dr Q C Smith 
Austin Tex 
Ernest Kruger 
Austin Tex 
W H Potter (Bear Creek) 
Brady Tex 
K D Blankinship 
Berlin Tex 
A D Oliver 
Big Spring Tex 
H Stevens 
Brazoria Tex 


Brownwood Tex 
W M Spitler 
Burnett Tex 
G H Chipman 
Childress Tex 
W G Minor 
Coldwater Tex 
Prof Duncan Adriance 
College Station Tex 
Byron Parsons 
Colorado Tex 
J] S Rogers 
Columbia Tex 
W H Hamilton 
Box 169 Corsicana Tex 
E L Gibson 
Corsicana Tex 
J B Brooks 
Cuero Tex 
F R Gillette 
Dallas Tex 
Post Surgeon 
Del Rio Tex 
Anthony Blum 
Durham Tex 
J C Edgar 
Duval Tex 
H Graves 
Epworth Tex 
J N Morris 
Forestburgh Tex 
Post Sugeon 
Ft Bliss El Paso Tex 
Post Surgeon 
Ft Brown Brownsville Tex 
Post Surgeon 
Ft Clark Brackettville Tex 
Post Surgeon 
Camp Eagle Pass Tex 
Post Surgeon 
Ft Hancock Tex 
Post Surgeon 
Ft McIntosh Laredo Tex 
Post Surgeon 
Camp Pena Colorado 
Marathon Tex 
Post Surgeon Ft Ringgold 
Rio Grande City Tex 
A Striegler 
Fredericksburgh Tex 
D T Ragsdale 
Gainesville Tex 
Lum Woodruff 
Gallinas Tex 
D D Bryan 
Galveston Tex 
I M Cline 
Galveston Tex 
A B Gant 
Graham Tex 
W J Crowley 
Grapevine Tex 
Chas W Croft 
Hansford Tex 
F Lusby 
Hartley Tex 
P D Sanders 
Haskell Tex 
J P Oberholser 
Haymond Tex 
W A Snell 
Hearne Tex 
D R Sanders 
Houston Tex 
W T Barr 
Huntsville Tex 
John Brownrigg 
(Kent) Fort Davis Tex 
Hugo Lehman 
La Grange Tex 
G W Krech 
Longview Tex 
J E Fisher 
Luling Tex 


Menardville Tex 


|S G Lackey 


Mesquite Tex 
E J Stephens 
Midland Tex 
W L Frame 
(Monahans) 
Trueheart Tex 
Dr J C Riley 
Mountain Spring Tex 
Capt Julius Geisecke 
New Braunfels Tex 
C Runge 
New Ulm Tex 
J K Lowe 
Orange Tex 
E W Hoskins 
(Painted Cave) 
Del Rio Tex 
Miss Carrie Roberts 
Panhandle Tex 


E H Snider 
Panter Tex 
Robert Henry 
Quanah Tex 
Hamilton Foster 
Roby Tex 
Thos Wood 


Round Rock Tex 
Chas R Brown 
San Angelo Tex 
Post Surgeon 
San Antonio Tex 
T A Connor 
Sanderson Tex 
W S Grace 
Sanderson Tex 
GH Hutchins 
Sierra Blanca Tex 
R MacNutt 
Sierra Blanca Tex 
C M Tilford 
(Silver Falls) 
Mt Blanco Tex 
AC Wilmuth 
Snyder Tex 
W Goodrich Jones 
Temple Tex 
W A Hartel 
Tyler Tex 
J B Harman 
Van Horn Tex 
Charles T Mercer 
Venus Tex 
L F Haller 
Victoria Tex 
W H Godber 
Waco Tex 
W B Slack 
Weatherford Tex 
Dr O Eastland 
Wichita Falls Tex 
Utah 


Miss Hattie E Farnsworth 
Beaver Utah 
Post Surgeon 
Fort Du Chesne Utah 
B F Cooke 
Grouse Creek Utah 
William Brown 
Levan Utah 
J W Sanborn 
Logan Utah 
J H Walker 
Utah Exp Sta 
Logan Utah 
E Caffall 
Losee Utah 
R Moncur 
Mt Carmel Utah 
H C Davidson 
Mt Pleasant Utah 
H Crouse 
Moab Utah 


| 


Ogden Utah 
Alex Matheson 
Parowan Utah 
T H Martin 
Provo City Utah 
N Anderson 
Richfield Utah 
Seth A Pymm 
St George Utah 
Post Surgeon 
Fort Douglas 
Salt Lake City Utah 
J Robbins 
Snowville Utah 
James Hughes 
Stockton Utah 
Vermont. 
W H Childs 
Brattleboro Vt 
H B Chamberlain 
Brattleboro Vt 
W B Gates 
55 Elmwood Avenue 
Burlington Vt 
H L Bixby 
Chelsea Vt 
C H Lane 
Cornwall Vt 
J H Mears 
Enosburgh Falls Vt 
E A English 
Hartland Vt 
J W Hatch 
Jacksonville Vt 
Dr H A Cutting 
Lunenburgh Vt 
H F J Scribner 
Strafford Vt 
A Whitehead 
Vernon Vt 
B H Albee 
Weathersfield Vt 
Virginia. 
J W Fox Sr 
Big Stone Gap Va 
W N Stone 
Bedford City Va 
C R Moore 
Birdsnest Va 
J C Dabney 
Blacksburgh Va 
O A Brown 
Cape Charles Va 
George Williams 
Casanova Va 
W W Ragan 
Christiansburgh Va 
D A Heatwole 
Dale Enterprise Va 
Post Surgeon 
Fort Monroe Va 
Post Surgeon 
Fort Myer Va 
Washington D C 
Prof H D Campbell 
Lexington Va 
A T Lincoln 
Marion Va 
R V Gaines 
Mossing Ford Va 
G Dunn 
Nottoway Va 
Prof J M Colson Jr 
Petersburgh Va 
W H Pleasants 
Richmond Va 
Prof S C Wells 
Salem Va 
W N Parrott 
Stanardsville Va 
W C Hedrick 
Staunton Va 
J R Sim 
Summit Va 


| 
E Gillard | 
Trial C } 
H G Reid 
7 

| | 

| 

| 

| | 

| 

| 


ah 


Vt 


Vt 


la 


H G Wadley 
Wytheville Va 
Washington. 
F A Hart 
Aberdeen Wash 
OH Turner 
Aberdeen Wash 
M Hoskinson 
Madrone Wash 
W H Mossman 
Chehalis Wash 
Charles Johnson 
Chelan Wash 
S BL Penrose 
Dayton Wash 
R C Willis 
Doe Bay Wash 
Rev S RS Gray 
East Sound Wash 
Post Surgeon 
Fort Canby Wash 
care Astoria Oregon 
Dr A Wilgus 
Fort Simcoe Wash 
Post Surgeon 
Fort Spokane 
Miles Wash 
Post Surgeon 
Fort Townsend 
Port Townsend Wash 
Post Surgeon 
Fort Walla Walla Wash 
D Pullen 
Lapush Wash 
H S Channing 
Cor 6th & Spring sts 
Seattle Wash 
C P Culver 
Tacoma Wash 
Post Surgeon 
Vancouver Barracks Wash 
Mrs C B Carpenter 
Vashon Wash 
R W Starr 
Waterville Wash 
West Virginia. 
H A Evans 
Alderson W Va 
Henry Resseger 
Ella W Va 
J E Murdock 
Kingwood W Va 
D Titchenell 
Pleasant Hill W Va 
GH Trembly 
Tannery W Va 
F M Swann 
Tyler’s Creek W Va 


List of voluntary observers of the Signal Service, ete.—Continued. 


Christian Schneipf 
Wheeling W Va 
Wisconsin. 

A J Smith 
Amherst Wis 

Herman F Lueder 

Appleton Wis 

E W Pierce 
Barron Wis 

F W Denison 
Bayfield Wis 

H B Hubbell 
Beaver Dam Wis 

Prof C A Bacon 

° Beloit Wis 
J RK Brown 
Berlin Wis 
L M Burt 
Black River Falls Wis 
John J Metzgar 
Butternut Wis 
B C Curtis 
Cadiz Wis 
R C Worthington 
Centralia Wis 
J P Farell 
Chippewa Falls Wis 
| John Erb 
Columbus Wis 
Hon John Masbaum 
Crandon Wis 

A E Brainerd 
Cumberland Wis 

W R Collie 
Delavan Wis 

Joseph G Lawton 

De Pere Wis 
| Samuel M Reese 
Dodgeville Wis 
W N Sloane 
Eau Claire Wis 
| A Combacker 
Ellsworth Wis 
J R Slonaker 
Elroy Wis 
J E Breed 
Embarrass Wis 
| John Halter 
Florence Wis 
J C Wedge 
Fond du Lac Wis 
H M Crombie 
Glasgow Wis 
W J Egbert 
Hammond Wis 
SN D Smith 
Harvey Wis 


Horatio C Flagg 
Hayward Wis 
E V Wernick 
Hillsborough Wis 
J A McIntosh 
Honey Creek Wis 
A L Hatch 
Ithaca Wis 
E B Heimstreet 
Janesville Wis 
N A Pennoyer 
Kenosha Wis 
E S Koepenick 
Koepenick Wis 


| Edward Pollock 


Lancaster Wis 
A J Looze 
Lincoln Wis 
Washburn Observatory 
Madison Wis 


| Miss Anna Lups 


Manitowoc Wis 
C H Grole 
Mauston Wis 
J H Treat 


Meadow Valley Wis | 
| Post Surgeon 


Dr F Robert Zeit 
Medford Wis 
A Pillsbury 
Menomonie Wis 
Wm Heaslett 
Neillsville Wis 
Aug A Paulsen 
New Holstein Wis 
John Bender 
Oconomowoc Wis 
W K Smith 
Oconto Wis 
C W Staples 
Osceola Mills Wis 
R S Albee 
Oshkosh Wis 
Prof G M Browne 
Oshkosh Wis 


D E Cameron 


Pepin Wis 


Rev EM Corey 


Peshtigo Wis 
F W Sackett 
Phillips Wis 
Robert Barnsdale 
Plover Wis 
Miss Ida Sutter 
Portage Wis 
L Cornelius 
Prairie du Chien Wis 
C W Guldager 
Rhinelander Wis 


| F S Lusk 


Col W S Wood 
Shawano Wis 
Prof J A Jeffrey 
Shell Lake Wis 
J W Livingston 
Sparta Wis 
F W Alexander 
Viroqua Wis 
Chas J Salick 
Watertown Wis 
Heineman Bros 
Wausaw Wis 
Robert Reynolds 
Weston Wis 
W Phillips 
Westfield Wis 
H Scott 
Whitehall Wis 
Wyoming. 
Ira B Moor 
Evanston Wyo 
Wm Werner 
Fort Fetterman Wyo 


Post Surgeon 
Fort Russell Wyo 


Fort McKinney Wyo 
Post Surgeon 
Camp Pilot Butte 


Rock Springs Wyo 


Post Surgeon 
Fort Yellowstone 
Mammoth Hot Springs Wyo 
Post Surgeon 
Fort Washakie Wyo 
Dr LS Barnes 
Laramie Wyo 
Prof B C Buffum 
Laramie Wyo 
J S Meyer 
Lander Wyo 


Lusk Wyo 
J F Crawford 
Saratoga Wyo 
M R Johnston 
Wheatland Wyo 


Foreign. 
Prof J Bolam 
Govt Naviga School 
14 Dock Place 


Dr C F Hering 
Burnside (Coronie) 
Colony of Surinam 
Dutch Guiana S A 


ix 


| G J Gibbs 
Grand Turk 
Turks Islands Brit W I 
| Director 
| Meteorological Obs’y 
Guanajuato Mexico 
| Gen Russell Hastings 
Hamilton Bermuda 
Prof M Leal 
Leon 
Guanajuato Mexico 
| Director 
Astro and Met’l Obs’y 
Mazatlan Mexico 
| Director Cen Met Obs’y 
City of Mexico Mexico 
George Matson 
Topolobampo 
Sinaloa Mexico 
| Prof G Baturoni 
Vera Cruz Mexico 
Prof C H McLeod 
McGill College Obs’y 
Montreal Canada 
Capt Adolphus Peele 
New Westminister 
British Columbia 
Prof P Scherer 
Meteorological Obs’y 
Port au Prince Hayti 
Director Catholic Institute 
Pueblo Mexico 
Director Institute de 
Ciencias del Estado de 
Zacatecas Mexico 
H Patrick 
La Logia 
Sinaloa Mexico 
J Higgins 
| Saint Johns Newfoundland 
| Curtis J Lyons 
Honolulu 
Hawaiian Islands 
| Rafael Junquera 
Santiago de Cuba 
| G Murdock 
St Johns 
New Brunswick 
| Dr Enrique del Monte 
Calle 9 No 42 Vedado 
Havana Cuba 
| Jos Ridgeway 
St Thomas Dutch W I 


Leith Scotland | E Baynes Reed 


Esquimault BC 
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| 
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t 
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List of merchant marine steam and —_ vessels from which International Meteorological reports were received at the office of the Chief Signal Officer, 
_S. Army, Washington City, Sor the three months ending June 30, 1891. 


Name of vessel. Captain. 

Br. 98.8. Acb.T........ | D. James. 

Am. Adirondack.... eee Low. 

Nor. Agnes F. Hansen. 

Br. Ainsdale ........+...-.| J. H. Hurst. 
Ailsa ....... W. Morris. 
Alameda H. G. Morse. | 
Alaska ........ Murray. 
Albany H. A. Gough. 
Alene........ J. Siders. 
Alexandria....... J. Johnston. 

Am. Algonquin J.MeKee. 

Br. Alexander Elder . R. Boutcher. 

Ger. Allemannia............| Geo. Thiele, 

Nor. Alfred Dumois........| L. Christie. 

Ger. H. Christoffers. | 

Am. AllIANCE D.C.Griffiths. 

Alpha ..... N. Hall. 


J.Evans. 
D. Williams. 


H.J.P.Smith. | 


Ambrose. 


Ger. America W. Pierce, 

Dtch. Amsterdam ...........| G. Stenger. 

Br. Anchoria ........++----| James Harris. 
Andean H. Daniel. | 
Anglia...... W. Marr. 
Apollo......++ T-Sykes. 
Arabia.. ..| C. H. Hilleoat. 
Assyrian.. .| J. Bentley. 
Arizona .... 8S. Brooks. 
Astral .-| J. Simpson. 

Ger. Augusta Victoria......) H. Barends. 

Aurania........ H. Walker. 

T. Shaw. 
Baltimore .... ........| C. W. Simpson. 

Nor. Banes Kuding. 

Br. Barrowmore . H. Morse. 

Bayonne E. Payne. 
Bede . nderson. 
. Bel enland . . Bence. 

Bre Belgic W. H. Walker. 
--| G. C. Boothby. 

Span. Benito Estenger ...... E, F. Canal. 

Berita 

Ger. Bohemia F. Schroeder. 

Br. Borderer .......-+ F. Manley. 

Fr. Borussia...... H. Tagemann. 

Br. Bostonian R. Leask. 
¢ J. B, Watt. 
Boston City ..... We | 
Bremerhaven .......... R. Butz. 
Britannic......... E. J. Smith, 

British Crown...... .-- H. W. Williams. 
British Empire........ R. Wills. 
British Prince......... S. Nowell. 


E. Freeth. 


British Princess .. 
H. W. Barclay. 


Brooklyn City.... 


Butfalo ..... J. H. Malet, 

Fr. Burgundia ............, L. Dulac. 
Caledonia ............., John MeAmbie. 
California R. T. Garvie. 
Canadian A. Thorn, 

Ger. Capua T. Sperling. 

Am. CaracaS. W. Woodrick. 

Br A. H. Highton. 
Carthaginian ..........| J. France. 
Catalonia... I. 1. Atkin. 

Ger. Catania. H. M. Franck, 

Br. Cephalonia............ W. 3S. Seceombe. 
Charloes ......... P.M. Peters. 

Fr. Chateau Lafite ......... T. Chabot. 

Br. ds Tell. 
CHICAS T. Evans, 
Chicago...... 1. BR, Watson. 

Dan. M. Schmidten. 

Br Circassia ...... J. Hedderwick. 
Circassian ...... R. P. Moore, 

Am. City of Aiexandria..... C. L. Galloway. 

Circassian Prince ..... J, F. Pearn. 

Am. City of Augusta ....... J. W. Catherine. 
City of Berlin .........| F. 8. Land. 
City of Chicago ....... A. W. Lewis 
City of Lincoln........| N. Steel. 
City of New York ...... A. W. Lewis. 

Am. City of Para ...... .--» J. L. Lockwood. 

Br. City of Paris .......... Fred Watkins. 
City of Rome ......... H. Young. 

Ger. Columbia ... H. Vogelgesang. 

Congo. B. H. Rogers. 
Columbian .. E. Parry. | 
Connemara Boulton. 
A. Vipond. 
Counsellor............| J. G. Jones 
Craigmore.......... coe] B.S. Parry. 

Nor, Cuba Je A. Bornholdt. 

Br. T. J. Jones. 

Am. wc H. Bermpohl. 

Br. Dalton ....... . J. Russell. 
Damara........ Wm. Lynas. 

Ger. W. Kuhlewein. 

Br, T. Byrne. 
R. S. Rigby. 

Belg. De Ruyter.......... W. B. von 

Br. ves Jno. C raig. 
Devonshire ...... «sees A Purvis. 
Dora Foster ......... J. Shawyer, 


Br. 


| Ger 


Br. 


Name of vessel. 


\! 
Name of vessel. Captain. 

8. 8. Dorian J» McFarlin. Br. 8, 
Dresden..... W. Krukoffer, Fr. 
Dryden......sseeeesees | R. Graham, || Span. 
Dunmore........+++..-| A. J. Campbell. | Ger, 
Dupuy de Lome....... S. Dechaille. Nor. 
Durham City .......... J. A. Jacobsen. * | Br. 
C..N. Mumford. | It. 
Edenmore............., C. A. Watson, Br. 
Edam ..... W. Ponsen. 

Edith Hough..........| T.' Foley. 

Edwin ..... ...| T. Matthews. 

Effective ..| W.J. Crosby. 

Egyptian Monarch ....| T. M. Irvin. 

El Dorado. i. J. Byrne. | Br. 
Electrique ............| P. Charles. 

W. Rasmussen. Ger, 
Elihu Thompson......| T. W. Garlick. || Br. 
El Mar G. W. Mason. 

E! Monte...... R.B. Quick 
Elsie Marie ...........,| H. Hinsch 
Campbell, 
Empress ..............| I. Rigden. | Ger, 
Enchantress ..........) J, Annison. 
England A.F. Heeley. 

Enskar Ae H. Kneebone. 

Erl King ..............| H. James. 

Ernesta ....... . J. M. de Garteiz. 
Ethiopia...... Wilson, 

Ethebried ............, Chas. Smith. 

Euripides ...... ......| J. Herd. Br, 
Euskaro................ M. Zabalandicoechea. 

Exeter City ...........| T.L. Weiss. 

Excelsior ...... onintien H, L. Higgins. 

Fanita..... F‘ Pemmington. Ger. 
Federation . W.C. Chater. 

.. T.H. Willis. Span. 
France...... 

W. G. Randle. , Am. 
ee James Harris. 

W.G. Pearne. Fr, 
Galileo F. W. Ouston, Am. 
Gallego... Arribalzaga. 
Gallia..... J. rguson. Belg. 
Gellert .......0 C. Kaempff. Br. 
Georgian ........ scene] Ge Trant. Nor 
A, Jaeger. 

Germanic ......ceccees . G, Cameron, Ger, 
Geestemunde ......... D. Muller. r. 
M. L. Robinson. 
Gladiolus G. Wright. 

Glenfield J.Newdick. 
Gloucester City....... R. Jones. Dtch. 
Gluckauf ....... ee sees, StYManski., Ger. 
Gothia > Br. 
ee J. Reynolds. Am, 
Graf Bismarck ........ aa’ pser. Ger. 
. E. Gallais. Dteh. 
ere K. Reimers. Br. 
Greece A. J. Jeffrey. 

..| P. Hinch. Br. 
Haugesund..... E. M. Fredericksen, 

Hans & Kurt ..........| Carl Hoelck. Hay. 
T. Tungst Fr. 
A.G. Thomsen, Br. 
Heligoland .......... ..| A. Buhner. 

Hereford .... 

Hermann......... H. Burns. Ger. 
eee J. M. Wallace. Br. 
Hindoo......... Jas. Douglas. 

ee Thos. Foote. 

A. Cunningham. Belg. 
Hopetown R. Sanpher. Br. 
J. Kimble. Ger. 
Hugo ...... @ A, Garteiz. r. 
L. Petersen. 

Indiana....... W. J. Boggs. 

A. Canzoneri. Am. 
W. Ashley. Dtch. 
Intrepid ....... P.S. Hodge 

Inventor. 

Irlington .. Cc. W. Barnard. 

W. Skjodt. 

8. Renter. Br. 
G. Goudie. 

W. Churnside. 

Kaiser Wilhelm II T. Stormer. 

Kansas ....... A. Fenton. 

Kasbek...... R. Briggs. 

Karlsruhe ............. F. Kessler. Ger. 
Kehrweider ........... A. Orgel. Belg. 
Krong Forde.......... Br. 
Kronprinz F, Wilhelm) M. v. d. Decken. 

La A. Leboouf. 

La Bretagne -| —— Collier. 

La Campine ........... E. Smit. 

La Flandre............, M. W. Ninnes. HI 

La C hampagne | L. Boyer. 

La Gascogne , 8. Santelli. 
Lahn ..... T. Mirow. | ° 
Lake Huron..... F. Cary. Br. 


Lake 
La 


Lapanto ...... 
Letimbro..... 
Lisnacrieve 
Liandaff City ..... 
Loango ....... 
Lord Gough........+ ee 
Lord Lansdowne...... 
Lord O’Niel 
Louisiana 
Ludgate Hill . 
Lydian Monarch 
Maasdam 


Manitoban.. 
Mareng¢ 
aes 
Matthew Bedlington.. 

Mentmore......... 


Michigan 
Ministeo 
Missouri ....... 
Mississippi. 
Moravia 


Nautilus 
Navarro... 
Nederland 
Neptune.. 
Nessmore ........ 
Nestorian ee 
Neustoria 
Nomadic ........ 
Norge ..... 
Norse 
Normannia.........++. 
Norwegian ..........+. 
Scotian........ 


Oldenburg........ 
Orange Nassau ...... 
Oranmore ..... 
Oregon 
Orinoco 
Orizaba .. 
QBAMB, 
Parkmore .......... one 
Pavonia.. 
Pawnee... 
Peconic..... 
Pennland ........ 
Peruvian ......... 
Philadelphia .. 

Polaris 
Pommeranian......... 


Prans Wm. I........ 
Prine. Wm. 
Prins Fred. Hendrik . 

Princess Amelia ...... 
PreciGs 
206000 


Queensland .. 
ueensmore 

Rhaetia....... 


cos 


Richmond Hill........ 
Ripon 
Rochdale ....... 

Roman ..... 
Rosshire ...... 
Rossmore ...... 
Rotterdam ........... 
Russian Prince........ 


Captain. 


Wm, Stewart. 
A, Leboeuf. 

J. de Alegria. 
D. Kohlenbeck, 
| F. Savanoe, 

H. 8. S. Wise. 
M.Di Marco. 
Fred. R. Evans. 
W.Fitt. 

R. Carruthers, 
P. Urquhart. 
E. M. Hughes. 
C. Fausset, 

J. Davie. 

V. Gager. 


. J. Brown, 


Cc. W. Morgan. 
A. Potjer. “a 
H. Bocquet. 
H. Parsell. 
l. B. Robinson. 
J. Me. Adam. 
w.w hitton. 
N. Maass. 
W. Rea, 
G. W. Flowers. 
James Ross. 
T. Thompson, 
J. Whittshire. 
W.J. Moffat. 
J. Evart. 
W. H. Williams. 
B. Schierhorst. 
R. Griffiths. 
A. J. Cave, 
8. Layland. 
H. Murrell. 
O. Winkler. 
A.Stencken. 
| V. Concas. 
F. de Goicoechae. 
R, Enoff. 
J. Fraser. 
A.J. Baxter. 
H. Gunson, 
Briand, 
Lima. 


C. B. Kundsen. 

R. Johnson. 

C. Hebich. 

H. Stembridge. 
. Christie. 

HL. Hughes. 

J. Limond, 

Rogeveen. 

A. Voge. 

W. W. Smith. 

R, W. Sargent. 

H, Gathemann, 

‘Be drager. 

W. J. Moffat. 

G, 


... Garvin, 
.. J. Melntosh. 


G. Dixon. 
E. Maddox. 


.| C.O. Rockwell, 


F. Chevalier. 
D. 8. Ramsdale. 
J. Ritchie. 

A. Hawkett. 

Wienefield. 


H. Buschmann. 
J.W. Newman. 
J. Chambers. 
— Busch. 
|—— MeCullock. 
R. Blythe. 
C. Hepworth. 
Ash. 
Spoin 
J.T. 
Stiviter. 

. B. Stroink. 
W. P. Harnet. 
T. Fendt. 
R. Owen. 


..| J. A. Fairfull. 
-»| W. H. Strickland, 


W. H. Moore. 
Ww. W. Bustin. 


J Miller. 
F. D. Tindall. 
R. Williams. 
W. Hewat. 
John Arnold. 
iz C. v. d. Zee, 
N. Hocken. 


4 


4 
Br. 
Dtch. 
Br. 
Ger. I 
Am. 7 
Fr. 
Br. 
Am. Manhattan ...... 
Ger. 
Br. 
Ger. 
Br. 
Span. 
Br. 
Am, 
Br. 
Span. 
Br. 
Am. 
Br. 
Belg. 
Ger. 
Br. 
Ger. 
Br. R. Nicol. 
Span. H. E. Nickels. 
Br. \. Read. 
Ger. 
Br. * 
Ger. 
Br. 
(ver. 
Br. 
. 
POOAD 
Ger. a 
Ger. 
Br. 
Nor. 
Br. 
Ger. 
Nor. 
Ger. 
Dan. 
Ger. 
Br. 
Belg. A. McKay. 
Br. E. Phillips. 
W. Haraden. 
Be. ort Adelaide......... 
Br. 
“4 
Ger. 
Ger. 
Ger. R. Wyer. 
J. Akester. 
E.S.Clapp. 
Fr. 
Belg. ~ 
Fr. 
Ger. 
Br. 
a 
} 


List of merchant marine steam and pouting vessels from which International Seine reports were received at the office of the Chief Signal Officer, 


Name of vessel. 


7. 8. _ Army, W Washington City, for the three months ending June 80, 1891—Continued. 


Name of vessel. 


Captain. 


Br. 8. Holmes ........ W. Brown. 


Ger, Saale 

Br. Saint iicnane 

Am. Saginaw ....... 

Nor. Sama ....+- 

BAMATA 

Br. 

Am. San Benito 
Saratoga.......++ 

Br. Sardinian...... 
Sarmatian..... ove 
Sarnia ......-.- 

Ger. Scandia... 

Dtch. Schiedam 

Br. Seythia... 

Am. Seneca...... 

Br. 
Siberian 

Ger. Slavonia ...... 

Br. Smeaton Tower . 
Borate 
Soathery 

Ger. Spaarndam ..... 

Br. SPAIN 

Ger. Spree .....+.- 

Br. Stannard ..... dees 
State of Nebraska ..... 
State of Nevada ....... 
State of 

Ger. 

Br. Stockholm City .. 
Stranton....... 

It. Stura 

Ger. Suevia....... 

Belg. Switzerland ..... 

Br. ee 

Ger. 
Teutonia 

Br. Teutonic ....... 
The Queen .. 

Dan. 

Tomas Brooks... 

Toronto ......+. 
Tower Hill ..... 
Travancore,..... 

Ger. 

Br. Umbria ........ 
Urbino eee 
Vancouver .. 

Dtch. Veendam ..... 

Br. Venetian 
Venesuelan .........+- 

aaa 

Fr. Ville de Donai . 

Br. Virginian...... 

Br. Waldensian ....... 

Ger. Wandrahen..... 

Br. Waterloo eee 


Wild 


Br. bk. Iris...... 
| Am, Itonus... 
| Ivigtut .. 


United States Naval. 
. 8, 8. A.D. Bache.. 
lert 
. Albatross........ 


Sars 


Ss 


Independence 
. 3. Me Arthur ..... 


Monongalicin.. 


SS 


eevee eos 


Arcot. 
G. Hampshire. 


British Sceptre......... 
. Calabria......... 


. Champion 


. Compeer ..... 


—— Dependant. 


. El Capitan HH. Humphrey. 


m. bg. Fidelia .. 


sehr. Fostina....... 
Geo. V. Jordan.. 

Nor. bk. Grundloven.. 
Chil. bk, 
Am. schr. H. A. Fabor. . 
bk. H. B. Hussey ... 

bg. Havilah .......- 

sp. Henry Hillard.. 

Ger. sp. Hermon.........- 
Br. sp. Holyrood........ 
Am. schr. Howard B. Peck 


schr. Jennie L ... 


bk. J. H. Bowers... 


sehr. Joseph Souther . 
Br. sp..Julien...... 


Port. bk. Julius . 


sp. Light vessel No. 4s.... 
Chil. bk Louisa Martha 
Ger. sp. Louise ............ 
Am, schr. Lucy H. Russel! 
Br. sp. Mable Taylor 
Am, — Mary Adelaide Randal! 
bg. Morning Light 
schr. Nelson Bartlett . 
schr. Norsbega ....... 
It. bk. Osanna.......... 
Br. bk. Parsee ......... 
It. bk. Peppima .......... 
Br. sehr. Pear] ............. 


t. Principe de Na 
Nor. bk. Prine Ragone 
bk. Prospect 

WOR 


Br. sp. Riverside ........ es 
Am. sp. Rebecca J. Moulton... 
schr. Roger Drury ...... 


Nor. Dit. Rolf... 
bk. Russell ..... 
Am. schr, Santo Orteri........... 
bk. Sarah....... 


| Ger. bk. Senator Iken.......... 
Swed. bg. Sofia Carolina ...... 


Am, vg. Stacy Clark........ 
Br. p. Thermopylae ....... 
— Sp. Tillie E. Starbuck... 

Br. be. Ubaldiens 
Ger, . Union ......... 
Br. Valona....... 


It. sp. Washington . 


m. bkt, White Wings. 


A 
Br. bk. Zimi . 


Dkk. 


J. Collie. 

H. J. Jordan. 
R. Philbrook. 
E. V. Lyman. 

G, Ellingsen. 
A. Glenrie. 

H. E. Garlick. 


. G. R. Handy. 


W.38. Richardson, 
F. B, Perkins. 
Olsen. 
. P, Seott., 
A. Mehaffey. 
. Hughes. 
A. Buckman. 
Hanson. 


.| C. Sinclair. 


F. A. Magune. 


H. Karlsteen. 


W. G. Keene. 


D. Vieira. 
Jackson 
I, K. Pettendrigh. 
H. Meyer. 

R. Alberts. 

P. Crowell. 

E, E. Durkee. 
L. Randall. 
C. Edwards. 
Watts. 

. F. Craig. 

MeGomfom. 
Cowen. 


. Fannello 


. Rudols. 

+. Gerlach. 

G. Francesco. 
C. F. Nygaard. 
C. A. Pedersen. 


. G. Olsen, 


J. W. McCully. 
J. W. Cook. 


* John Delay. 


T. Torgensen. 
E. Erechsen. 
Bb. Colombo. 
L. R. Hale, 
— Hohnholz. 
J. Hellgren. 
J. Bowers. 

W. N. Wilson. 
E. Curtis. 

H. F. Schiue. 
H. Fokken. 
H. Andrews. 
M. Cafiero. 


R. M. Davison. 


D. Lioyd, 


Captain. | Name of vessel. Captain. 
— Wanderer ............., C. F. Hardie. 
Dtch. Werkendam........... W. Bakker. 1A 
Campbell. Ger. Wimer H. Heineke. 
R. B. Kelly. Werra C.Pohle. 
H. M. Hansen. Belg. Westerniand ..........| J. C. Jamison. 
P. L. Riddie. Ger, O. Gross. 
Hewitson. R. Karlowa. 
E. L. Colvill. | Br. 8S. W. Ryder. 
C. P. Leighton. Ger. .» T. Schaffer. . 
W. Richardson. | Br. J. B. Woolley. 
— Johnston. I J. P. Worrel. 
W. P. Couch. || Am. Wyanoke............-. R. B. Boaz, 
E. Kopff. | Br. Wyoming ............. C. L. Rigby. 
lr’. Roberts. | Am, Yucatan J. W. Reynolds. 
F. Stevens. | 
J. Park. 1 U, D. Hitchcock. 
H. Schmidt. U. i. Tanner. 
W. Godfrey. | U. leston Geo.C. Reemey. 
C, Adey. U. spatch W. 5. Cowles. 
|. G. Saville. | U. schr. Eagre............. W.P. Elliott. 
F. H. Bonjer. U. schr. Karnest........... J. N. Jordon. 
A. Grifiths. | S. C. E. Vreeland, 
B. Petermann. | U. J. M. Helm. 
W. Lange. | U. Byron Wilson. 
J. Brown. | U. W. P. Ray. 
A. J. A. Mann. J. Sands. 
N. Rahse. Op Stanton. 
W. Thompson. | Gs Ge 
+. Moorsom. | Sailing vessels. 
F. Valle, | Br. B, R. Hilton. 
H. Bauer. J. Clark. 
\. Mills. | Nor. bk. Agatha .............-+.| C. F. C, Rohr. 
i. C, Sibthorpe. | Am. sehr. Anna E. Kranz........| F. H. Pervere. 
*. Koch, Br. bict. J. W. Jones. 
Kuhleweine, | Am. bg 
Davison. Br. sp. 
P. Heeley. | Am, sehr 
: SA 4 Laub. | Br, sp. Bay of Bengal.......... W. Latta, 
E. F. Canal, Am. schr. Benj. C. Frith .........| J. T. Fales. 
M. Davis, | Br. sp. H. H. Millmore. 
R. Bennett. | Belg. bk. Brabant................| 8.Gereles. 
Logan. Br. bk H. Davison. 
R. Bussius. | 8} R. W. Neville. 
H. McKay. bg A. J. Muleahy. 
Kerr. | sehr J. T. Palmer. 
1. C, Williams. Ger. bk. Cl OC, Wiche. 
A. Roggeveen, Br. ‘Thos. Wood. 
Hopkins. | Am. I, H, Petersen. 
bg. David Bugbee .........| C. L. Stowers, 
sp. J. R, Scheuber, 
H. Grant. ~ bg. Edith | W. G, Foster. 
A. Fairfull. | sehr. Edith H. C. Perring. 
Porath. | schr. Edith L. Allen ......... D. B. Darrah. 
P. Turner. Swed, sp. Edward...............| E. Akermark. 
I’. H. Gore. Am, spi 


